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I n  a  t e s t l r e t e s t  or panel design,  an individual  i s  administered 

the  same stimulus (ques t ion)  a t  two or more points i n  time. This repe- 

t i t i o n  of measuring the same a t t r i b u t e  of the same indiv idua l  i s  used 

f o r  two bas i c  and d i s t i n c t  purposes: (1)  t o  ca l cu la t e  measurement e r r o r ,  

and (2 )  t o  measure t r u e  change. The fundamental problem with the t e s t l r e t e s t  

design i s  t ha t  it measures these  two fea tures  concurrent ly and, a s  we 

s h a l l  see,  i t  i s  a t  b e s t  d i f f i c u l t  t o  disaggregate  these  two components 

of t e s t l r e t e s t  data  and come up wi th  separa te  and accura te  measurements 

of e r r o r  and change. 

In  t h i s  paper we w i l l  examine the t e s t l r e t e s t  des ign ' s  a b i l i t y  

t o  ca l cu la t e  measurement e r r o r  and t r u e  change. I n  p a r t i c u l a r ,  we w i l l  

inspec t  evidence from t e s t / r e t e s t  experiments on the 1972, 1973, 1974, 

and 1978 General Social  Surveys--GSSs (see  Appendix 1 ) .  After  b r i e f l y  

considering the  d e f i n i t i o n ,  n a t u r e ,  and source of measurement e r r o r  and 

t r u e  change, we w i l l  examine the  general  adequacy of the t e s t l r e t e s t  

design and compare i t s  s t r e n g t h s  and weaknesses t o  a l t e r n a t i v e  methods 

of handling measurement e r r o r  and t r u e  change. Next, we w i l l  s t a r t  t o  

unravel  the components of t e s t l r e t e s t  consistency1 by examining (1)  severa l  

spec i a l  cases i n  which assumptions can be made about the amount of measure- 

ment e r ro r  and t r u e  change that i s  p re sen t ,  ( 2 )  va r ious  individual- level  

1 
Note t h a t  t h i s  use  of the  word ''consistency" i s  ? i f  f e r en t  from 

discuss ion  of incons is tency  e r r o r s  and consis tency c o e f f i c i e n t s  i n  Cureton, 
1968. We use "consistency" t o  cover t he  j o i n t  e f f e c t s  of both measurement 
e r r o r  and t rue  change. It can be thought of a s  the propor t ion  giving 
the  same response a t  both times ( i n  d i s c r e t e  v a r i a b l e s )  o r  a s  the raw 
c o r r e l a t i o n  between responses t o  a  ques t ion  a t  both times ( i n  continuous 
va r i ab l e s  1. 



techniques for separating error  and change, and ( 3 )  various aggregate- 

level techniques such as the three (or more) wave techniques proposed 

by Heise, Wiley and Wiley, Henry, and others.  Finally, we w i l l  consider 

the meaning of these findings on the applicat ion and use of t e s t l r e t e s t  

designs and the calculat ion of measurement er ror  and t rue  change on typical  

sociological items. 

In a t e s t / r e t e s t  s i tua t ion ,  the same s e t  of individuals a re  asked 

the same questions a t  two d i f fe ren t  times, Responses between the two 

surveys w i l l  nei ther remain the same or change because of (1) measurenent 

er ror  or ( 2 )  t rue  change. I f  we assume tha t  there i s  a single correct 

response t o  every ques t ion,  then measurement error occurs whenever the 

correct answer does not appear i n  the f i n a l  data  s e t .  The complement 

of measurement er ror  i s  r e l i a b i l i t y .  When there  i s  no measurement error 

there i s  perfect  r e l i a b i l i t y  and as  measurement error increases from 

zero, r e l i a b i l i t y  decreases apace. True change occurs when a person's 

correct answer changes between the t e s t  and r e t e s t .  The complement of 

true change i s  stability.:! When there  i s  no t rue  change, there i s  perfect  

s t a b i l i t y  and as  true change increases from zero, s t a b i l i t y  decreases 

correspondingly. 

Measurement Error and Re l i ab i l i t y  

Among d i s c r e t e  var iables ,  measurement e r ro r  can be expressed 

as  the occurrence of responses other than the t rue  score. On the aggregate 

level ,  i t ' s  the proportion of cases i n  which the observed score does 

2 
To keep our terminology a s  c lea r  as  possible,  we note t ha t  our 

use of s t a b i l i t y  here  and of s t a b i l i t y  coe f f i c i en t s  l a t e r  on re fe r s  t o  
t rue  change and not t o  measurement e r ro r .  Their use should not be confused 
with the divis ion of r e l i a b i l i t y  coef f i c ien t s  i n t o  consistency and s t a b i l i t y  
coefficients  as i n  Cureton, 1968. 
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not equal the t rue  score.  Among continuous va r i ab l e s ,  i t  i s  the d i f fe rence  

between the t rue  score and the observed score.  On the aggregate l eve l ,  

i t  i s  the d i f fe rence  between the  t o t a l  observed variance and the  t rue  

score  variance.  

R e l i a b i l i t y  f o r  d i s c r e t e  va r i ab l e s  i s  the simple inverse of measure- 

ment e r r o r ,  the  proport ion of cases  i n  which the observed score equals 

the t r u e  score.  For continuous v a r i a b l e s ,  i t  i s  the r a t i o  of the t rue  

score  variance t o  t o t a l  var iance  . 3 

Classic  t e s t  theory assumed uncorrelated e r r o r .  Sometimes t h i s  

i s  seen as  empir ica l ly  represent ing  the ac tua l  na ture  of e r r o r ,  other  times 

it i s  seen as merely the s imples t  representa t ion  of poss ib le  r e l a t i onsh ips  

between measurement e r ro r  and t r u e  sco res ,  and i n  s t i l l  other occasions, 

measurement e r r o r  i s  defined t o  exclude anything but  random e r r o r  with 

co r r e l a t ed  e r r o r  being considered a s  p a r t  of v a l i d i t y  and not  r e l i a b i l i t y .  

In  t h i s  d i scuss ion ,  measurement e r r o r  i s  considered t o  be made up of 

both random and nonrandom e r r o r .  This formulat ion of measurement e r ro r  

makes the measurement of r e 1  i a b i l i t y  and the  disaggregat ion of t e s t / r e t e s t  

3 ~ e l i a b i l i t y  i s  f r equen t ly  def ined  i n  terms of consistency. 
Bohrnstedt (1969:83) observed, "What i s  meant by r e l i a b i l i t y ?  Perhaps 
the bes t  synonym i s  consistency." S imi l a r ly ,  Nunnanlly (1975 :311) noted, 
" R e l i a b i l i t y  concerns the ex t en t  t o  which measurements a r e  repea tab le  . . . 11 

and S e l l t i z  (1976 :161) def ined  r e l i a b i l i t y  a s  "the ex ten t  t o  which measures 
give consis  t e n t  r e s u l t s  ." We, however, f i n d  these  d e f i n i t i o n s  inadequate 
s ince  they a r e  a l l  based on the  assumption of random e r r o r  and do not 
consider  the r e p e t i t i o n  of f a l s e  answers. Less s e r ious ly ,  they a r e  in- 
adequate because they  down p lay  t r u e  change ( t h i s  q u a l i f i e r  i s  rout ine ly  
recognized i n  l a t e r  e labora t ions  by t h e s e  au thors ) .  The essence of r e l i -  
a b i l i t y  i s  accuracy o r  t r u t h f u l n e s s .  Consistency i s  an a t t r i b u t e  of 
r e l i a b i l i t y  only when measurement e r r o r  i s  random (and even then random 
r e p e t i t i o n  of e r r o r  must be f igured  i n )  and t r u e  change i n  n i l .  There 
i s ,  thus ,  a condi t iona l  and not  general  a s s o c i a t i o n  between r e l i a b i l i t y  
and consistency. 
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data i n t o  measurement e r ro r  and t rue  change components much more d i f f i c u l t  . 
The simple c l a s s i c  formulation s t a t e s  tha t  the observed score (x') equals 

the t rue  score (x) plus measurement er ror  ( e )  o r  

Taking the case where measurement e r ro r  i s  ac tua l ly  made up of random 

and nonrandom e r ro r  and the  nonrandom error  i s  a l i n e a r  function of the 

t r u e  score, we f ind  t h a t  

where u i s  random e r ro r .  Subst i tut ing,  we see t h a t  

x' = c + ( 1  + d)x + u 

Thus the observed score equals the t rue  score plus correlated er ror  of 

the t rue  score ( d l  plus a constant ( c  plus random error  (u 1. In terms 

of variances,  we get 

The observed variance equals  the t r u e  variance times correlated e r ro r  

plus the random e r ro r  variance. While the inc lus ion of correlated e r r o r  

has the undesirable property of making the  r e l a t ionsh ip  between t rue  

and observed scores more complex and l e s s  determinable, i t  i s  nevertheless 

necessary s ince  ( a )  co r re la t ed  e r r o r  i s  qu i t e  common and (b)  the impact 

of correlated e r r o r  i s  l e s s  predic table  and more l i k e l y  t o  d i s t o r t  analys is  

than uncorrelated e r r o r .  Correlated e r r o r s  of var ious  kinds a re  typ ica l  

i n  most measurement instruments and occasionally t h i s  type of e r ro r  i s  

qu i t e  large.  Marginal d i s t r i b u t i o n s  a r e  influenced by random error  i n  

known ways. I f  the d i s t r i b u t i o n  i s  equal for a l l  ca tegor ies ,  the d i s t r i -  

bution w i l l  not be changed. I f  the measurement e r r o r  i s  l e s s  than 50 

percent,  the  observed d i s t r i b u t i o n  w i l l  underestimate the  marginal skew 



(e.g., t he  d i s t r i b u t i o n  w i l l  move towards a 50150 s p l i t  i n  a dichotomy). 

On continuous va r i ab l e s ,  means w i l l  be unchanged by random e r ro r .  Nonrandom 

e r r o r ,  on the other hand, w i l l  always change the mean or  the d i s t r i b u t i o n  

of continuous and d i s c r e t e  v a r i a b l e s  and i t s  d i r ec t ion  i s  never known 

unless  the operat ion of the nonrandom e r r o r  i s  known ( e  .g., a s o c i a l  

d e s i r a b i l i t y  e f f e c t  w i l l  increase  the proportion i n  the normative category 

o r  move the  mean toward the  normative end of a s ca l e ) .  Looking a t  i n t e r -  

r e l a t i o n s h i p s ,  we f ind  t h a t  random e r r o r  w i l l  always a t t enua te  simple 

product moment co r r e l a t ions  and c o e f f i c i e n t s  of determination. Nonrandom 

e r r o r  can, however, e i t h e r  a t t e n u a t e  o r  increase  these s t a t i s t i c s .  In 

b r i e f ,  nonrandom e r r o r  can c r e a t e  a much l e s s  pred ic tab le  p a t t e r n  of 

d i s t o r t i o n  than random e r ro r  and because i t  i s  a l s o  a common and occasion- 

a l l y  l a r g e  source of e r r o r ,  i t s  impact must be considered i n  a l l  discussions 

of measurement e r ro r  and r e l i a b i l i t y .  

Measurement e r r o r  r e s u l t s  from many sources.  It i s  probably 

impossible  t o  spec i fy  even gene ra l ly  a l l  of the poss ib le  sources of measure- 

ment e r r o r .  Nevertheless,  i t  i s  use fu l  t o  l i s t  the range and v a r i e t y  

of measurement e r r o r  sources.  

I n  our scheme of the sources of measurement e r r o r ,  we have placed 

emphasis on where and why e r r o r  i s  i n t r ~ d u c e d . ~  We have spec i f i ed  three  

broad loca t ions  fo r  measurement e r r o r :  (1) the  ind iv idua l  ques t ion  

i t s e l f ;  ( 2 )  other  c h a r a c t e r i s t i c s  of the interview s i t u a t i o n ;  and ( 3 )  post- 

i n t e rv i ew occurrences.  I n  the  fol lowing sec t ion ,  w e  w i l l  d i s cuss  the 

major reasons tha t  measurement e r r o r  may be introduced a t  each of t he se  

poin ts .  

4 
Two a1  t e r n a t i v e  schemes f o r  c l a s s i f y i n g  measurement e r r o r  can 

be found i n  Cronbach, 1970, p. 175, and Sudman and Bradburn, 1974, pp. 1-23. 
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I n  the case of the ind iv idua l  quest ion,  measurement e r r o r  may 

come from e i t h e r  ( a )  t he  form or cons t ruc t ion  of the quest ion or  (b)  

i t s  substance or  top ic .  No ques t ion  i s  per fec t  and some respondents 

and/or interviewers  w i l l  misconstrue o r  misunderstand even the bes t  of 

ques t ions .  Among the  p a r t i c u l a r  c h a r a c t e r i s t i c s  of quest ion wording 

t h a t  may con t r ibu te  t o  i n c o r r e c t  responses a r e  

1. incoherence--a quest ion t h a t  makes l i t t l e  or  no sense perhaps because 
of the typographical omission of a key word s t r i n g  o r  a poor t rans-  
l a t i o n ;  

2. being double-barreled--a ques t ion  t h a t  focuses on two d i s t i n c t  elements 
simultaneously (e.g., Do you approve of k i l l i n g  baby s e a l s  and using 
porpoises t o  hunt tuna?) ; 

3. d i f f i c u l t  or t echn ica l  vocabulary o r  jargon; 

4. being  too  involved (e.g., "Have you heard about or  followed the case 
of Gary Mark Gilmore, t h e  man convicted of murder i n  Utah who requested 
t h a t  he be executed by a f i r i n g  squad, o r  haven ' t  you heard about 
or followed t h i s ?  (As you know,) Gilmore was convicted of murder 
and was sentenced t o  be executed. He asked the  s t a t e  of Utah t o  
execute him immediately wi thout  any f u r t h e r  appeals .  Because of 
the pub l i c i t y  he rece ived  f o r  asking f o r  h i s  awn execution, Gilmore 
has received o f f e r s  of s i z a b l e  sums of money t o  publ i sh  h i s  memoirs 
a f t e r  he i s  dead. He wants some of t h i s  money t o  go t o  the fami l ies  
of the people he murdered. The Utah Supreme Court reviewed the case 
and backed up the  s t a t e  on execut ing Gilmore by f i r i n g  squad. Lawyers 
f o r  Gilmore's mother and the  American C i v i l  L i b e r t i e s  Union asked 
t h a t .  the death sentence be put o f f ,  p a r t l y  because, they elaim, i t  
i s  crue l  and unusual punishment and p a r t l y  because Gilmore's behavior 
had become a commerical p ropos i t i on ,  involving l a r g e  sums of money. 
A l l  i n  a l l ,  do you t h i n k  Gary Gilmore ought t o  be executed by a f i r i n g  
squad or  not?"); 

5 .  being  too vague o r  s i m p l i s t i c  (e  .g., "Do you support  America's foreign 
policy?" o r  "Do you t h i n k  something ought t o  be done about moral i ty?") ;  

6. i ncons i s t en t  response ca tegor ies - -e i ther  i n c o n s i s t e n t  with the  question 
o r  wi th  o ther  response c a t e g o r i e s ;  

7. i n d i s t i n c t  response categories--difference between ca t egor i e s  unclear 
( e  .g . , "How much do you l i k e  i c e  cream? I s  i t  super ,  r e a l l y  g r e a t ,  
kinda spec i a l ,  n i c e ,  so-so, n o t  the  b e s t ,  o r  second-rate?");  



8. incomplete o r  r e s t r i c t e d  response ca tegor ies  not covering a l l  pos s ib l e  
responses (e.g., "How of ten  do you bathe? Daily or annually?" or 
"Do you favor or oppose the Roman Cathol ic  Church's opposition t o  
women p r i e s t s ?  Yes, NO, o r  Don't know." Responses such a s  " I t ' s  
t h e i r  bus iness ,  not  mine," or " I ' m  Lutheran, t h a t ' s  up t o  the Cathol ics"  
a r e  not  covered) ; and 

9. sc reens  and sk ip  pa t te rns  (which inc rease  dramatical ly  the number 
of "no answers" for  a quest ion) .  

In  b r i e f ,  t he se  and r e l a t e d  f ac to r s  w i l l  h inder  the determination of 

the c o r r e c t  response. 

Measurement e r ro r  may a l s o  occur even when there  i s  no mis in te r -  

p r e t a t i o n  o r  confusion. Even with a well-worded question t h a t  i s  c l e a r l y  

understood, respondents may give an i n c o r r e c t  response fo r  a v a r i e t y  

of reasons. F i r s t ,  they may l i e  t o  h ide  an unpopular a t t i t u d e  (a s o c i a l  

d e s i r a b i l i t y  e f f e c t ) ,  conceal some personal  information (e.g., gun owner- 

sh ip ) ,  o r  f o r  some other  reason ( e  .g., acquiescence) .  Second, they may 

understand the quest ion but  not comprehend the  i s sue  being addressed. 

Rather than hones t ly  rep ly ing ,  "Don' t know ," they may give a disingenuous 

subs t a n t i v e  response (perhaps t o  cover t h e i r  ignorance on the matter  1. 

Third, they  may have an uncer ta in ,  b o r d e r l i n e ,  o r  ambiguous response 

t o  an item, bu t  through some random process  a k i n  t o  Brownian motion, 

' choose a p a r t i c u l a r  response. For example, a person evenly divided between 

agreeing and d isagree ing  wi th  a s ta tement  may f l i p  a mental coin and 

say agree  when the  cor rec t  response should have been something l i k e ,  

" I ' m  undecided." O r ,  i n  response t o  t h e  query, "What do you th ink  i s  

the i d e a l  number of ch i ld ren  f o r  a fami ly  t o  have?" a respondent might 

rep ly  " f ive  o r  six." To pinpoint  t he  coding, t he  interviewer might probe 

fo r  an exact number. To accomodate, t h e  respondent might again f l i p  

the mental c o i n  and r ep ly  "five" even though " f ive  o r  s ix"  was the t r u e  

and co r rec t  answer. Fourth, respondents  may g ive  a wrong answer because 
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what a respondent believes t o  be t rue  i s  actually fa lse .5  Last, a respondent 

may give a wrong answer because of a miscalculation or temporary memory 

lapse (e.g., e r rors  of omission and telescoping on r eca l l  questions or 

rounding on years of education). In  sum, even when respondents understand 

a question, they may give an incorrect  answer because of out-right l i e s ,  

accomodations to simplify t h e i r  response or i t s  recording, misremembering, 

o r  f a l s e  knowledge. 

Next, measurement e r ro r  can come from other a t t r i bu t e s  of the 

interview s i tuat ion.  These include (1) the form and method of admini- 

s t r a t i on ,  ( 2 )  the survey instrument, ( 3 )  the interviewer, and (4)  the 

respondent. The basic forms of administration (telephone, face-to-face, 

and self-administered) each have ce r t a i n  strengths and weaknesses that  

a f f ec t  the number and types of measurement error.  For example, telephone 

interviewing may reduce d i s t o r t i on  from the presence of others but may 

cause greater fat igue ; face-to-face interviewing may increase general 

rapport but increase the response e f f ec t s  from race of interviewer-respondent 

in te rac t ions ;  and self-administrat ion may reduce soc ia l  de s i r ab i l i t y  

e f f ec t s  but increase e r ro r  among the  hard-of-seeing or semi-l i terate.  

' ~ o u n t i n ~  as measurement e r ro r  a fac tual ly  incorrect  response, 
even though the respondent does not know that  he i s  wrong, i s  consistent  
with our def in i t ion of measurement e r ro r  but can lead t o  some troublesome 
ramifications. It would apparently mean tha t  a l l  incorrect  answers on 
an apti tude or achievement t e s t  would be measurement er ror .  In  these 
cases,  however, information i s  not being collected but knowledge i s  being 
measured. Measurement e r ro r  occurs whenever the respondent does be t t e r  
or  worse than h i s  t rue  a b i l i t y .  I f  it i s  assumed t ha t  a person e i the r  
t rue ly  knows or does not know the answer t o  a par t icular  computation, 
then measurement er ror  occurs when someone who does not know the answer 
guesses or miscalculates t o  the r i g h t  answer or when someone who knows 
the answer stumbles i n t o  the wrong answer. The issue becomes even murkier 
when something l i ke  a timed t e s t  i s  involved. In t h i s  instance,  a respondent 
may know how t o  do a l l  the computations but may not be able t o  do them 
a l l  or do them a l l  ine r ran t ly  i n  the  time allowed. 'Ihese complex cases 
tend t o  be psychometric ra the r  than sociological .  



Attributes of the survey instrument that  can cause measurement 

error a r e  placement, order and context e f f ec t s ,  response s e t ,  and other 

 contaminant^.^ Interviewer a t t r ibu tes  that  can a f fec t  measurement er ror  

a re  of two types: (1) the s k i l l  and a b i l i t y  t o  conduct an interview 

and ( 2 )  personal character is t ics  such a s  age, sex, race ,  and social  c lass  

that  may in te rac t  with similar  character is t ics  of the respondent. Respondent 

a t t r i bu t e s  that  can affect  measurement er ror  a r e  para l le l :  (1) the willing- 

ness and a b i l i t y  of the respondent t o  f u l f i l l  the r o l e  model of respondent 

and (2) f ixed,  observable character is t ics  that  may in te rac t  with those 

of the interviewer. In b r i e f ,  there a r e  a whole se r ies  of factors that  

can cause response error during the interview that  a r e  ent i re ly  separate 

from each question taken independently. 

Nor does er ror  s top a t  the doorstep as  the interviewer leaves. 

Two basic  types of er ror  can occur a f t e r  interview. 'he one i s  in tent ional  

d i s t o r t i on  or data doctoring. This includes the submission of invalid 

("made-up1') interviews, slanted coding of open-ended questions, and wholesale 

f a l s i f i c a t i o n  of the data. The other source of measurement error i s  

transference e r ro r .  In  order t o  discuss t h i s  form of er ror ,  we w i l l  

go back t o  the interview and b r i e f l y  t r ace  data transference from s t a r t  

t o  f in i sh .  

Tranfer ence e r ro r  can occur whenever there  i s  a transmittance 

of information. Taking the typical  case of the face-to-face personal 

interview, the following major s teps  occur a t  the time of the interview: 

(1) from wri t ten  questionnaire t o  eye of interviewer, (2) from interviewer 's  

60f course, the context induced response t o  a question may be 
the correct  answer t o  the item given the addi t ional  s t imul i  provided 
by the pr ior  question jus t  as a response t o  a loaded question may be 
the correct  response given the "loading." Hwever, what one presumably 
wants i s  the correct  answer t o  a question independent of the a r t i f i c i a l  
impact of a context e f fec t  or loaded phrase. 



eye through bra in  t o  mouth, ( 3 )  from in te rv iewer ' s  mouth t o  respondent '  s 

e a r ,  ( 4 )  from respondent ' s  ear through b ra in  t o  mouth, ( 5 )  from respondent 's  

mouth t o  in te rv iewer ' s  ea r ,  (6) from in te rv iewer ' s  ear through b r a i n  

t o  hand, and (7) from in t e rv i ewer ' s  hand t o  quest ionnaire .  (1n cases 

where a r e p e t i t i o n  o r  c l a r i f i c a t i o n  i s  made o r  requested, t h e  number 

of t ransferences increases  g r e a t l y ,  although i n  general the ne t  r e s u l t  

of these  add i t i ona l  exchanges of information w i l l  be t o  reduce measurement 

e r r o r  r a t h e r  than t o  i nc rease  i t . )  A t  each and every one of these s t e p s ,  

measurement e r r o r  can occur .  It can happen whenever t he re  i s  a s l i p  

of the tongue, b l ink  of an eye, s k i p  of the b ra in ,  o r  je rk  of the hand. 

Such spasmodic e r r o r s  always occur t o  some degree but t h e i r  frequency 

can be a f f ec t ed  g r e a t l y  by phys ica l  or mental impairments or  pa r t i cu l a r -  

i t i e s  on the par t  of the in t e rv i ewer ,  respondent,  o r  both, such a s  a 

hear ing  l o s s ,  speech d e f e c t ,  s e n i l i t y ,  mental r e t a rda t ion ,  i n e b r i a t i o n ,  

accen t ,  e t c . ,  and d i s t r a c t i o n s  such a s  telephone c a l l s  or  crying babies .  

Beyond the  interview s t a g e ,  t h e  major s t e p s  a t  which information i s  changed 

o r  t r ans fe r r ed  a r e  (1) in te rv iewer  e d i t i n g  , (2 )  coding, ( 3 )  keypunching, 

( 4 )  c leaning ,  ( 5 )  reformating and recoding,  and ( 6 )  d a t a  dupl ica t ion .  

Again, e r r o r  w i l l  always occur a t  any one of t hese  s tages  and ' t h e i r  f r e -  

quency w i l l  be g r e a t l y  inf luenced  by t h e  qua l i t y / ca re fu lnes s  of the da t a  

processing personnel and procedures and the  amount of double checking 

t h a t  i s  done (e.g., v e r i f i c a t i o n ,  d a t a  e d i t i n g ,  c a l l  backs, e t c . ) .  
7 

'of course,  c e r t a i n  s t e p  , i n  p a r t i c u l a r  interviewer e d i t i n g  
and cleaning,  w i l l  g ene ra l ly  reduce t h e  abso lu t e  number of e r r o r s  r a t h e r  
than increase  them. 



From the preceding d iscuss ion ,  i t  i s  c l ea r  t h a t  t he re  a r e  many 

poss ib le  sources of measurement e r r o r  .8 Some e r ro r  i s  assoicated with 

ind iv idua l  questions or s ca l e s  such a s  e r r o r  from poor wording o r  response 

s e t  while o ther  e r ro r  occurs l a r g e l y  independent of individual  items 

such a s  keypunching o r  i nep t  interviewing.  The i tem-specif ic  and gener- 

a l i z e d  e r r o r  can be e i t h e r  random or  nonrandom although t h e r e  i s  some 

tendency f o r  i tem-specif ic  e r r o r  t o  be nonrandom and gene ra l i zed . e r ro r  

t o  be random. In  b r i e f ,  measurement e r r o r  has many causes,  can occur 

a t  var ious s tages  of da t a  c o l l e c t i o n ,  and may be e i t h e r  random or non- 

random i n  form. 

True Change and S t a b i l i t y  

True change i s  the  d i f f e r ence  between r e a l  values a t  two t i m e  

po in ts .  I f  the r e a l  va lues  have not  va r i ed ,  then t r u e  change i s  n i l .  

I f  a l l  r e a l  values have a l t e r e d ,  then t r u e  change i s  complete. For a 

dichotomy, t r u e  change i s  usua l ly  def ined a s  the number i n  category 1 

a t  time one minus the number i n  category 1 a t  time two divided by the  

number of cases i n  category 1 + 2 a t  time one. For a polychotomy, i t  

8 
It may seem t h a t  s ince  t h e r e  a r e  so  many oppor tun i t i e s  f o r  e r ro r  

t h a t  there  i s  l i t t l e  room l e f t  f o r  anything e l s e .  Several f ac to r s  mi t iga t e  
aga ins t  t ha t .  F i r s t  of a l l ,  t he  p r o b a b i l i t y  f o r  each type of e r r o r  i s  
f a i r l y  small  (although r a r e l y  p r e c i s e l y  known). Second, t he  impact of 
mul t ip le  measurement e r r o r  i s  not simply cumulative. I f  measurement 
e r r o r s  a r e  uncorrelated,  then the  amount of ne t  measurement e r r o r  t h a t  
w i l l  r e s u l t  when m u l t i p l e  e r r o r s  occur w i l l  be reduced by measurement 
e r r o r s  t ha t  cancel each o the r  out .  ( ~ e t  measurement e r r o r  on a dichotomy 
occurs only when t h e r e  a r e  an odd number of e r r o r s .  I f  t he re  a r e  an 
even number of e r r o r s ,  t h e  n e t  measurement e r r o r  i s  n i l . )  For example, 
i f  two types of measurement e r r o r  occur and each leads  t o  10 percent  
of the cases being switched from plus  t o  minus, then  t h e  n e t  percent  
of cases i n c o r r e c t l y  measured w i l l  be 18 percent  i f  the e r r o r s  a r e  un- 
cor re la ted .  I f  the e r r o r s  a r e  p o s i t i v e l y  c o r r e l a t e d ,  t hen  the  n e t  amount 
of e r r o r  w i l l  be even l e s s .  I f  the  e r r o r s  a r e  nega t ive ly  c o r r e l a t e d ,  
then  the amount of e r r o r  w i l l  be h igher .  ( I f  e r r o r s  a r e  p e r f e c t l y  nega- 
t i v e l y  co r r e l a t ed ,  then  measurement e r r o r s  become cumulative.) 
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i s  the proport ion of cases off  the main diagonal.  For a  continuous 

v a r i a b l e ,  t r u e  change i s  measured by the  s t a b i l i t y  c o e f f i c i e n t ,  the 

c o r r e l a t i o n  between the t r u e  scores  a t  two time points .  

True change occurs when f a c t s  and/or people ' s  i n t e r p r e t a t i o n  

of f a c t s  change. We w i l l  not go i n t o  a  d e t a i l e d  examination of the na ture  

of a t t i t u d e  change but w i l l  spec i fy  some f a c t o r s  t ha t  w i l l  cont r ibu te  

t o  short-term a t t i t u d e  change. F i r s t ,  a t t i t u d e  change w i l l  be  grea te r  

f o r  quest ions tha t  a r e  ep isodic  i n  na ture .  Episodic quest ions a r e  those 

t h a t  a r e  c lo se ly  t i e d  t o  events  t ha t  change s w i f t l y  and f requent ly .  

Rime examples a r e  the  p r e s i d e n t i a l  popular i ty  i nd ica to r s  and the most 

important problem quest ions which can show q u i t e  l a rge  s h i f t s  wi th in  

a  very sho r t  i n t e r v a l .  A l l  a t t i t u d e  items a r e  presumably inf luenced 

t o  some exten t  by changing even t s ,  bu t  depending on the type of events 

t h a t  a r e  l i k e l y  t o  inf luence  a  p a r t i c u l a r  a t t i t u d e ,  t he  v o l a t i l i t y  of 

the events themselves, and the  s t r e n g t h  of the a s soc i a t ion  between changes 

i n  events and changes i n  a t t i t u d e s ,  i tems w i l l  be more o r  l e s s  episodic .  

Second, a t t i t u d e  change w i l l  b e  g r e a t e r  when opinions a r e  not  c rys ta l ized .  

I f  an i s sue  i s  not s a l i e n t  t o  t he  pub l i c ,  more people w i l l  have weakly 

he ld ,  tenuous pos i t i ons  or be "don't  knows ." Their  pos i t i ons  w i l l  tend 

t o  change a s  people waf f l e  back-and-forth, swayed one way o r  t he  o ther  

by small  s h i f t s  i n  events and i n t e r p r e t a t i o n .  (we can th ink  of t h e i r  

opinions as  having r e l a t i v e l y  l i t t l e  mass. As a  r e s u l t ,  t he  opinions 

can be moved wi th  l e s s  e f f o r t . )  Third, a t t i t u d e  change w i l l  be g rea t e r  

when opinions a r e  grouped around the  d iv id ing  l i n e  between s i d e s  on the 

i ssue .  Maximum change w i l l  occur when a t t i t u d e s  a r e  d i s t r i b u t e d  a s  i n  
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Figure A and change w i l l  be l e s s  l i k e l y  t o  occur i n  e i the r  Figures B 

or  C. In Figure A, a maximum number of a t t i t u d e s  can be switched from 

posi t ive  t o  negative with a given amount of e f f o r t  since they w i l l  have 

t o  be moved a minimum distance. In Figures B or C ,  given the same amount 

of e f f o r t  (say moving the dividing l i n e  one un i t  i n  the posi t ive or  negative 

d i r e c t i o n ) ,  w i l l  switch the pos i t ion  of considerably fewer people. 

Dividing Dividing 
1 ine 1 ine 

Dividing 
l i n e  

Fig. A Fig. B Fig. C 

Final ly,  a t t i t u d e  change w i l l  be grea ter  when the re  i s  an incon- 

s i s tency or  imbalance i n  pos i t ions .  A normative syllogism (e .g., A l l  

v i r t u e s  a r e  laudable. Kindness i s  a v i r t u e .  Kindness i s  laudable.) 

w i l l  tend t o  s u s t a i n  i t s e l f  while a cont radic t ion  (e.g., A l l  people a r e  

created equal. Blacks and whites a r e  people. Blacks a r e  i n f e r i o r  t o  

whites.) w i l l  tend t o  lead t o  modificat ion of one of the conf l ic t ing  

a t t i t u d e s .  For example, i n  the  cont radic t ion  above, i f  we hold the major 

and minor premises constant then the re  would be pressure on the  conclusion 

t o  change (e.g., Blacks and whites a r e  equal.). Of course, i t  i s  not 
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always the  conclusion t h a t  w i l l  change. The premises can change. In  

add i t i on ,  while  cont rad ic t ions  a r e  inherent ly  i n s t a b l e ,  t h i s  does not 

mean t h a t  they a r e  always quickly and completely r e c t i f i e d .  Contradict ions 

a r e ,  however, more suscep t ib l e  t o  t r u e  change than syllogisms, c e t e r i s  

paribus. 

Using many of the same d i s t i n c t i o n s  we developed above about 

types of ques t ions ,  we can descr ibe  some of the types of people more 

suscep t ib l e  t o  t r u e  change. This would include fence s i t t e r s  whose opinion 

i s  on o r  near t he  c u t t i n g  edge of  an i s s u e ,  a p a t h e t i c s  fo r  whom i s sues  

l ack  relevance and sa l iency ,  i ncons i s t en t s  who hold cont rad ic tory  a t t i t u d e s  

on a  sub jec t  , and f l i g h t y  o r  manic-depressive people who change moods 

and opinions eas i ly .  I n  b r i e f ,  c e r t a i n  i s sues  and c e r t a i n  types of people 

a r e  more l i k e l y  t o  show short-term a t t i t u d e  change than  other  i s sues  

and indiv idua ls .  

The Entanglement of True Change and Measurement Error  

Having e labora ted  what we mean by measurement e r r o r  and t r u e  

change and considered some of the  condit ions underwhich the two occur 

we a r e  now brought back t o  the problem t h a t  t e s t l r e t e s t  or panel da t a  

do not d i s t i n g u i s h  between the  two. Taking t h e  s imples t  case where the re  

i s  a  dichotomy a t  two t ime p o i n t s ,  t h e r e  a r e  e i g h t  poss ib l e  occurrences: 

Measurement Error  

True Change 

Time 1 

Time 2 

Time 1 & 2 

Neither 

Yes 

A 

C 

E 

G 

No 

B 

D 

F 

H 
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Now i n  cases  A, C ,  E, and G ,  t r u e  change occurs ,  but observed change 

occurs  i n  B, D ,  E, and G. Only i n  cases  E and G does the observed change 

a c t u a l l y  represent  t rue  change (and i n  case E, x t o  y change i s  observed 

a s  y t o  x change). Cases A and C a r e  observed a s  being s t a b l e  because 

measurement e r r o r  neu t r a l i ze s  the t r u e  change and cases B and D a r e  observed 

a s  changing because measurement e r r o r  changes the observed values a1 though 

no t r u e  change has occurred. Only i n  cases  G and H a r e  t r u e  change and 

s t a b i l i t y  respec t ive ly  recorded p r e c i s e l y  (although case H i n  p a r t i c u l a r  

would, under most ac tua l  c i rcumstances,  have the  bulk of ca ses ) .  Two 

apparent  s i t u a t i o n s  r e s u l t  from t h i s  configurat ion.  F i r s t ,  many indi -  

v i d u a l s  w i l l  be wrongly c l a s s i f i e d  a s  changers or non-changers and s ince  

t h e  over-and undercounts of changers need not balance out  i n  any s e t  

f a sh ion ,  even the  aggregate l e v e l  of change w i l l  probably be d i s t o r t e d .  

C lea r ly ,  i n  order  t o  accu ra t e ly  measure t r u e  change o r  measurement e r r o r ,  

some ind iv idua l  or  aggregate way of decomposing observed c h a n g e l s t a b i l i t y  

must be developed. 

I n  order  t o  i l l u s t r a t e  how measurement e r ro r  and t r u e  change 

combine together  t o  d i s t o r t  observed change, take the case where t h e r e  

i s  a dichotomy wi th  60 percent  of the  cases  i n  category 1 and 40 percent  

i n  category 2. Assume t h a t  (1)  10 percent  r e a l  change occurred and t h a t  

t h i s  was proport ional  for  each ca tegory  and random, ( 2 )  t h e r e  was 10 percent 

random measurement e r r o r ,  and ( 3 )  t h e  t r u e  change and the  measurement 

e r r o r  were independent of each o the r .  In t h i s  s i t u a t i o n ,  t h e  observed 

d a t a  would not  show 10 percent  change over t he  t e s t l r e t e s t  i n t e r v a l  bu t  

24.4 percent  change. Thus, on  t h e  aggrega te  l e v e l ,  observed change would 

exceed t r u e  change by a f a c t o r  of 2.44. On t h e  ind iv idua l  l e v e l ,  t h e  
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8.2 percent  of the cases which were undergoing t rue  change would show 

change although i n  0.1 percent  of the cases ,  the d i r ec t ion  would be 

reversed. In  1.8 percent of the cases ,  the  t rue  change would be canceled 

out by measurement e r ro r  and go unobserved. In  16 .2  percent of the 

cases ,  measurement e r ro r  would show up a s  observed change and i n  0.9 

percent ,  measurement e r r o r  would occur but  show no change. F ina l ly ,  

fo r  7 2 . 9  percent  of the cases there  w i l l  be no measurement e r ro r  and 

no t rue  change. Now, i f  we combine the 7 2 . 9  percent co r r ec t ly  recorded 

a s  being constant  with the 8.1 percent  of the cases where t rue  change 

was recorded (and i n  the r i g h t  d i r e c t i o n ) ,  we f ind  t h a t  i n  only 81 

percent of the cases  a r e  th ings  p rec i se ly  r i g h t .  Adding i n  the 1.0 

percent where e r r o r  occurred but  t he re  was no misc lass i f  i c a t i o n  regarding 

t r u e  change and consis tency gives only 82 percent  of the cases i n  which 

a case i s  accu ra t e ly  c l a s s i f i e d  a s  changing o r  unchanging. In  sum, on 

the  ind iv idua l  l e v e l ,  18 percent  of the cases  a r e  mi sc l a s s i f i ed  i n  

regards t o  t rue  change and, although some of the e r r o r s  cancel out on 

the  aggregate l e v e l ,  m i s c l a s s i f i c a t i o n s  a r e  s t i l l  14.4 percent .  

Test /Ret es  t and Al t e rna t ive  Designs 

Before considering how measurement e r r o r  and t rue  change can 

be separated i n  t e s t l r e t e s t  d a t a ,  we w i l l  b r i e f l y  consider  the  general  

advantages and disadvantages of t h i s  research  des ign ,  compare i n  general  

t e s  t l r e t e s t  with some o ther  techniques,  and i n  p a r t i c u l a r ,  i nqu i r e  whether 

the  whole problem of d i sen tang l ing  measurement e r r o r  and t rue  change 

can be avoided by using a l t e r n a t i v e  designs t h a t  se rve  the same needs 

without c r ea t ing  the  same problems. 

In a d d i t i o n  t o  the  problem of confounding measurement e r r o r  and 

t rue  change, t he  t e s t l r e t e s t  approach i s  a l s o  challenged on seve ra l  other  



grounds (Cureton, 1968; Nunnally, 1975; and Bohrnstedt, 1969). The two 

major f a u l t s  a r e  (1)  r e a c t i v i t y  and ( 2 )  non-correspondence between 

i n t e r n a l  consistency and t e s t l r e t e s t  measures of r e l i a b i l i t y .  Measure- 

ment r e a c t i v i t y  can occur i n  s eve ra l  ways. A respondent may remember 

previous responses and i n t e n t i o n a l l y  ( fo r  the sake of consis tency)  repea t  

them even when t rue  change has occurred o r  a previous response i s  known 

t o  be erroneous. This can lead t o  the underestimate of t rue  change and 

co r re l a t ed  e r ro r s  between t e s t  and r e t e s t .  Al te rna t ive ly ,  a respondent 

may be soc ia l ized  by the  i n i t i a l  interview experience so he/she i s  b e t t e r  

prepared f o r  the r e t e s t  (e.g., l e s s  anxious) .  This may reduce measure- 

ment e r r o r  during the  r e t e s t .  F ina l ly ,  t h e  i n i t i a l  t e s t  may even s e n s i t i z e  

the respondent t o  c e r t a i n  i s sues  such t h a t  a re th inking  of a t t i t u d e s  

o r  an attempt t o  gain more information on a t op ic  occurs.  This may lead 

t o  e i t h e r  a d i f f e r e n t  p a t t e r n  of t rue  change than would have occurred 

otherwise or  t o  a decrease i n  measurement e r r o r  a s  add i t i ona l  information 

and thought reduces misunderstandings and some o ther  forms of measurement 

e r r o r .  (of  course,  o t h e r ,  even oppos i te ,  pa t t e rns  a r e  poss ib le ,  bu t  

t hese  seem the more p laus ib le . )  Empir ical ly ,  i n  soc io log ica l  type 

surveys there  a r e  l i t t l e  on the  e x t e n t  of r e a c t i v i t y .  The psychometric 

l i t e r a t u r e  suggests on one hand t h a t  some r e a c t i v i t y  i s  common bu t  memory 

consis tency e f f e c t s  dec l ine  r a p i d l y  wi th  t ime ( S e l l t i z ,  1976; Webb e t  

a l . ,  1966; Sudman and Bradburn, 1974). The l i t e r a t u r e  suggests t h a t  

f o r  periods of severa l  weeks and longer  the  memory consis tency e f f e c t  

i s  u sua l ly  t r i v i a l ,  bu t  the impact and d u r a b i l i t y  of interview s o c i a l i -  

z a t i o n  and p o l i t i c a l i z a t i o n  e f f e c t s  a r e  uncer ta in .  It i s  q u i t e  c l e a r ,  

however, t h a t  measurement r e a c t i v i t y  can r e s u l t  from the t e s t j r e t e s t  

approach and t h i s  f a c t o r  must be considered when eva lua t ing  t e s t l r e t e s t  

r e l i a b i l i t y .  
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Another c r i t i c i s m  of t e s t l r e t e s t  r e l i a b i l i t y  points  out t ha t  

t he re  can be l i t t l e  correspondence between t e s t l r e t e s t  and i n t e r n a l  con- 

s i s i t e n c y  measures of r e l i a b i l i t y .  I f  a  s ca l e  i s  made up of items tha t  

a r e  ind iv idua l ly  h ighly  cons i s t en t  over time, then the . sca le  w i l l  a l s o  

have a  high l e v e l  of consis tency over time and the re fo re  a  high t e s t l r e t e s t  

r e l i a b i l i t y  measure. On the o ther  hand, i f  the items i n  the s c a l e  a r e  

unre la ted  t o  each o the r ,  then  the i n t e r n a l  consistency can be very low. 

For example, a n  add i t i ve  s c a l e  of year of b i r t h ,  h e i g h t ,  number of s i b l i n g s ,  

and years of school would probably produce a  high t e s t l r e t e s t  r e l i a b i l i t y  

but  have l i t t l e  i n t e r n a l  consis tency.  Based on the  face absurd i ty  of 

our proposed s c a l e ,  one might be predisposed t o  be l ieve  t h a t  the i n t e r n a l  

cons is tency ' s  eva lua t ion  of the s c a l e  a s  un re l i ab l e  i s  co r rec t  and t h s t  

the  t e s t l r e t e s t  r a t i n g  i s  i n  e r r o r .  One might, i n  t u rn ,  extend t h i s  

argument t o  s t a t e  t h a t  t e s t l r e t e s t  r e l i a b i l i t y  i s  t he re fo re  a  suspect 

approach i n  general .  There i s ,  however, an  a l t e r n a t i v e  way of looking 

a t  t h i s  case. One might s e e  i n t e r n a l  consis tency h e r e  a s  a  measure not  

of r e l i a b i l i t y ,  b u t  of cons t ruc t  v a l i d i t y .  Under t h i s  i n t e r p r e t a t i o n ,  

what we have i s  a  r e l i a b l e ,  bu t  i n v a l i d  sca le .  I n  f a c t ,  i f  we accept  

r e l i a b i l i t y  a s  measuring how many wrong responses t o  t r u e  responses t he re  

a r e ,  then we have t o  adopt t he  second approach a s  accu ra t e ly  descr ib ing  

the  s i t u a t i o n .  
9 

9 
High r e l i a b i l i t y  does not i n s u r e  v a l i d i t y  and t h i s  i s  t rue  of 

t e s t l r e t e s t ,  p a r a l l e l  forms, and i n t e r n a l  consis tency.  R e l i a b i l i t y  i s  
how w e l l  an instrument measures whatever it i s  i t  measures. By "how 
well" we mean accuarcy o r  t r u t h f u l n e s s  of the instrument .  A c o r r e c t l y  
ca l ib ra t ed  r u l e r  t h a t  a c c u r a t e l y  measures d i s t ance  o r  a  na t iona l  o r ig ins  
quest ion t h a t  c o r r e c t l y  records  country of b i r t h  a r e  r e l i a b l e  measures. 
Val id i ty  i s  how we l l  an instrument  measures what i t  i s  intended t o  measure. 
Ihus,  using a  r e l i a b l e  r u l e r  t o  measure d i s t ance  i s  a  v a l i d  use o r  t o  
put it another way, a  c o r r e c t l y  c a l i b r a t e d  r u l e r  i s  a  v a l i d  measure of 
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I f  we consider tu rn ing  t o  a l t e r n a t i v e  psychometric methods of 

determining measurement e r r o r ,  t h e r e  i s  the problem tha t  they a r e  general ly  

not appropr ia te  t o  t yp ica l  soc io logica l  da ta .  Both p a r a l l e l  forms and 

i n t e r n a l  consistency techniques r equ i r e  a  number of mul t ip le  i nd ica to r s  

o r  s c a l e  f o r  every a t t r i b u t e  being measured. (Blalock suggests 10-12 

items per s c a l e  may be s u f f i c i e n t ,  bu t  t h i s  seems t o  be pushing the lower 

bounds p r e t t y  hard.)  Typical soc io logica l  da ta  unfortunately do no t ,  

and i n  many ins tances  cannot,  come i n  t h i s  form. It i s  d i f f i c u l t  t o  

imagine how one might determine measurement e r r o r  fo r  such background 

va r i ab l e s  such a s  education, r e l i g i o n ,  o r  age with a  p a r a l l e l  approach 

and i t  c e r t a i n l y  would be i n e f f i c i e n t .  For most behaviors and a t t i t u d e s ,  

it would probably be poss ib l e  t o  c r a f t  appropr ia te  s c a l e s ,  bu t  t h i s  i s  

r a r e l y  done. (only one e x p l i c i t  s c a l e  on the  General Soc ia l  Surveys, 

a  t en  item vocabulary t e s t ,  meets Blalock 's  r u l e  of thumb minimum.) 10 

Single  i tem ind ica to r s  a r e  commonly used (but  not un ive r sa l ly  approved 

o f )  i n  s o c i a l  research and even s tandard  multiple-item sca l e s  (e.g., 

d i s tance .  Using the r u l e r  t o  measure n a t i o n a l  or ig ins  would be an inva l id  
one. A r e l i a b l e  r u l e r  i s  not a  v a l i d  measure of na t iona l  o r ig ins .  The 
r e l a t i o n s h i p  between r e l i a b i l i t y  and v a l i d i t y  can be shown i n  the following 
four-fold t ab l e :  

Va l id i ty  
+ - 

+ A B 
R e l i a b i l i t y  - 

C D 

I n  c e l l  A, we have the i d e a l  case  instrument that i s  h ighly  r e l i a b l e  
and h ighly  v a l i d  such a s  a  c o r r e c t l y  c a l i b r a t e d  r u l e r  being used t o  measure 
d is tance .  I n  c e l l  B, a n  instrument  that i s -h igh ly  r e l i a b l e  i s  being 
inva l id ly  used such as  an accu ra t e  r u l e r  being used t o  measure wind velo- 
c i t y .  In  c e l l  C, we have an instrument  t h a t  i s  very u n r e l i a b l e  and highly 
va l id .  This combination i s  v i r t u a l l y  impossible  s ince  an instrument 
t h a t  contains  a  high l e v e l  of measurement e r r o r  can not give cons i s t en t ly  
v a l i d  measures. I n  c e l l  D, we have an instrument t h a t  i s  very u n r e l i a b l e  
and i n v a l i d  such a s  a  mi sca l ib ra t ed  r u l e r  being used t o  measure wind 
ve loc i ty .  

10 
By c o n t r a s t ,  a  sample o f  20 social-psychological  s ca l e s  from 

Robinson e t  a l . ,  1973, had a  median l eng th  of 30.5 i tems. 
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SRC's p o l i t i c a l  cynicism s c a l e ,  f i v e  i tems,  or Treiman's Pro-Integration 

Sentiments Scale,  e i g h t  i t ems ,  f requent ly  reduced t o  f i v e  i tems)  f a i l  

t o  meet t he  psychometric model. Current soc io logica l  p rac t i ce  could 

be a l t e r e d  t o  more c lose ly  match the  psychometric model, but  i t  i s  not 

c e r t a i n  t h a t  t h i s  would be t h e  b e s t  approach. Using l a rge  s c a l e s  t o  

measure each construct  of i n t e r e s t  would c l e a r l y  lead t o  b e t t e r  (more 

accu ra t e  and more complete 1 measurement of the cons t ruc t  and f a c i l i t a t e  

t h e  c a l c u l a t i o n  of r e l i a b i l i t y  which i n  t u r n  would improve mul t iva r i a t e  

a n a l y s i s  of i n t e r r e l a t i o n s h i p s .  P r a c t i c a l l y ,  however, t h i s  approach 

might be undesirable  s ince  a  s i n g l e  o r  shor t - sca le  i nd ica to r  of an 

a t t r i b u t e l a t t i t u d e  might be nea r ly  a s  good a s  a  long mul t ip l e  i nd ica to r  

making the  ex t ra  e f f o r t  unnecessary. ( I d e a l l y ,  of course,  one would 

be w i l l i n g  t o  s u b s t a n t i a l l y  en l a rge  the s c a l e  i n  order  t o  improve i t  

even minimally.) Also, g iven  f ixed  resources ,  increas ing  the  number 

of items needed t o  measure a  cons t ruc t  would reduce the  number of cons t ruc ts  

t h a t  could be measured. This might lead  t o  t rade-of fs  such a s  being 

a b l e  e i t h e r  t o  measure, say ,  (1) t h r e e  key concepts very  we l l ,  (2 )  s i x  

key concepts f a i r l y  w e l l ,  o r  ( 3 )  twelve key concepts minimally. 

In  addi t ion ,  adopt ing  the  p a r a l l e l  form or i n t e r n a l  consis tency 

psychometric methods of measuring r e l i a b i l i t y  does not h e l p  wi th  the  

problem of co r r e l a t ed  e r r o r .  Since these  e r r o r s  a r e  a  f requent  and occa- 

s i o n a l l y  major source of measurement e r r o r ,  the  i n a b i l i t y  of t hese  

techniques t o  unhandle them i s  a  s e r ious  l i m i t a t i o n .  Also, t h e  cons t ruc t ion  

of long multiple-item t e s t s  t o  measure concepts w i l l  i n  some cases  ac tua l ly  

exacerbate  the problem of c o r r e l a t e d  e r r o r  by u n i n t e n t i o n a l l y  c r e a t i n g  

a  response s e t  or o ther  b i a s .  Of course,  i t  should be poss ib l e  t o  minimize 

t h i s  p o s s i b i l i t y ,  bu t  c a r e f u l  instrument design and empir ica l  t e s t i n g  
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w i l l  be needed i n  order t o  avoid the p i t f a l l .  I n  b r i e f ,  i t  appears t ha t  

other  psychometric techniques fo r  measuring r e l i a b i l i t y  a r e  no more panaceas 

f o r  soc io log ica l  research than the t e s t l r e t e s t  approach. 11 

There a r e ,  l ikewise ,  a l t e r n a t i v e  ways of studying t r u e  change : 

the mos t prominant being time s e r i e s  c ros  s-sect ions (several  independent 

surveys over a given time pe r iod ) ,  cohort  s tud ie s  (a s i n g l e  cross-sect ion 

i n  which change i s  inspected by examining d i f f e rences  between cohor ts ) ,  

and time s e r i e s  cohort s t u d i e s  i n  which cohorts but  not ind iv idua ls  a r e  

followed i n  successive cross-sect ions.  We can not even begin t o  consider 

t h e  advantages and disadvantages of studying change through these  various 

approaches. It i s  c l e a r ,  however, t h a t  only panel ana lys i s  permits the 

examination of ind iv idua l  l e v e l  changes and thus the examination of ne t  

and gross  l e v e l s  of change. l2 I f  e i t h e r  of these  fea tures  i s  important 

f o r  a n a l y t i c  purposes, another  approach w i l l  not be f u l l y  adequate. 

I n  b r i e f ,  we f ind  t h a t  the  t e s t l r e t e s t  design and i t s  accompanying 

problem of d isen tangl ing  measurement e r r o r  and t r u e  change cannot be 

simply avoided by turn ing  t o  a l t e r n a t i v e  designs t h a t  (1)  avoid the 

intermixing,  (2)  permit the same a n a l y t i c  p o s s i b i l i t i e s ,  and ( 3 )  a r e  

not  a t  l e a s t  as  t echn ica l ly  d e f i c i e n t  a s  t e s  t / r e t e s  t i n  o ther  regards.  

' 'several scholars  have taken a d e f i n i t e  pos i t i on  on the  mer i t s  
of the various ways of measuring r e l i a b i l i t y .  Among the a n t i - t e s t / r e t e s t  
group, George W. Bohrns t e d t  s t a t e s  , "Because of the problems inherent  
i n  the  t e s t - r e t e s t  approach t o  r e l i a b i l i t y  assessment,  many scholars  
have abandoned measures of s t a b i l i t y  f o r  what a r e  ca l l ed  measures of 
equivalence . . ." (p.  86) S imi l a r ly ,  Jum C. Nunnally observes, "Except 
f o r  c e r t a i n  s p e c i a l  i n s t ances ,  t h e r e  a r e  s e r ious  defec ts  i n  employing 
t h e  r e t e s t  method." (p.  335) John P. Robinson, J e r r o l d  G. Rusk, and 
Kendra B. Head, on t h e  o the r  hand, lament,  "It i s  unfortunate  t h a t  t e s t -  
r e t e s t  measures, which r e q u i r e  more e f f o r t  and s o p h i s t i c a t i o n  on the  
p a r t  of the s c a l e  developer and show lower r e l i a b i l i t y  f i gu res  f o r  h i s  
e f f o r t s ,  a r e  a v a i l a b l e  f o r  s o  few instruments  i n  t h e  l i t e r a t u r e . "  (p. 16) 

12 
Recall  surveys can a c t u a l l y  do the  same, bu t  because of memory 

e f f e c t s  and o the r  d e f i c i e n c i e s ,  t h i s  approach i s  considered i n f e r i o r  
t o  panel design and i s  only r a r e l y  used i n  ca se  of  a t t i t u d e s .  



Disentangling Measurement Error and True Change 

Given t h a t  t rue  change and measurement e r ro r  a r e  unfortunately 

in te r twined  i n  t e s t l r e t e s t  data  and t h a t  one wants t o  d isen tangle  the 

two, the  quest ion becomes how? There a r e  a c t u a l l y  s eve ra l  ways i n  which 

t h e  two components can be separa ted ,  although most of the so lu t ions  have 

d e f i n i t e  l imi t a t ions .  F i r s t ,  we w i l l  consider whether the  problem can 

be solved by s e t t i n g  one of the components t o  zero. Second, we w i l l  

examine so lu t ions  where one of the components can not be s e t  t o  zero. 

We can fu r the r  d iv ide  t h e s e  so lu t ions  i n t o  two major groups: those leading 

t o  ind iv idua l - leve l  decomposition and those  leading t o  aggregate- level  

decomposition. On the ind iv idua l  l e v e l ,  t h i s  means t h a t  an individua 1 ' s 

responses can be c l a s s i f i e d  a s  showing t r u e  change o r  measurement e r r o r .  

on the  aggregate l e v e l ,  we know the  mixture of t rue  change and measurement 

e r r o r  f o r  a l l  cases but  not  f o r  p a r t i c u l a r  cases.  Individual  approaches 

inc lude  (1)  r e c o n c i l i a t i o n s ,  (2) va r ious  explora t ion  techniques such 

a s  debr ie f  ings , interviewer eva lua t ions ,  and respondent i n q u i r i e s ,  ( 3 )  v e r i -  

f i c a t i o n s ,  and ( 4 )  hybrid methods. The aggregate  approaches include 

(1)  three-wave methods, ( 2 )  two-wave and mul t ip l e  i n d i c a t o r s ,  instrumental  

v a r i a b l e s ,  p a r a l l e l  forms, o r  experimental t reatments ,  and ( 3 )  combinations. 

I n  t he  following s e c t i o n s ,  we w i l l  d e sc r ibe  each of t hese  approaches 

and consider some of t h e i r  s t r e n g t h s  and weaknesses. 

One way t o  s epa ra t e  out  t r u e  change and measurement e r r o r  from 

each o ther  i s  by making t h e  s impl i fy ing  assumption t h a t  one of the elements 

i s  zero. This occurs (u sua l ly  unwi t t i ng ly )  i n  subs t an t ive  panel s tud ie s  

when ana lys i s  i s  ca r r i ed  ou t  without regard f o r  t he  contamination of 

measurement e r r o r .  I n  s t u d i e s  of r e l i a b i l i t y ,  t he  oppos i te  e r r o r  occurs 

when one assumes tha t  no t r u e  change occurs .  Both of t hese  assumptions 
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a r e  empir ica l ly  unwarranted i n  most s i t u a t i o n s .  l 3  In two spec i a l  cases ,  

however, the  assumption of no t r u e  change becomes tenable.  F i r s t ,  i f  

one i s  measuring what i s  defined a s  an enduring cons t ruc t ,  then any short-  

term v a r i a t i o n  might be considered a s  equivalent t o  measurement e r r o r .  

What you would be doing i n  t h i s  case i s  having a t e s t l r e t e s t  c o r r e l a t i o n  

measure both r e l i a b i l i t y  and v a l i d i t y .  Short-term t rue  change would 

i n d i c a t e  t h a t  the s c a l e  was not a v a l i d  measure of enduring cons t ruc t  

and t h i s ,  together  with random measurement e r r o r ,  would ind ica t e  the  

inadequacy of the sca l e .  Of course,  i t  i s  not preferab le  t o  mix r e l i -  

a b i l i t y  and v a l i d i t y  i n  t h i s  fash ion  and the whole exerc ise  r e s t s  on 

the  assumption t h a t  t he re  r e a l l y  i s  a h ighly  s t a b l e  construct  t o  be measured 

(and not t h a t  we a r e  wrong about i t s  s t a b i l i t y ) .  S t i l l ,  given the d i f f i -  

c u l t y  of separa te ly  measuring v a l i d i t y  and i f  we accept  the assumption 

of s t a b i l i t y ,  then i t  might be use fu l  t o  consider t r u e  change and measure- 

ment e r r o r  together  i n  t hese  s i t u a t i o n s .  

The second case i n  which i t  makes sense t o  ignore t r u e  change 

i s  i n  the  case of unchangable a t t r i b u t e s .  Cer ta in  v a r i a b l e s  cannot ac tua l ly  

change over any t e s t l r e t e s t  per iod.  These include a l l  f ixed c h a r a c t e r i s t i c s  

and h i s t o r i c a l  re ferences .  Fixed c h a r a c t e r i s t i c s  inc lude  sex,  r a c e ,  

cohort ,  and the  l i k e .  H i s t o r i c a l  re ferences  include items dea l ing  with 

pas t  events.  For example, count ry  of b i r t h ,  candida te  voted f o r  i n  a 

given e l ec t ion ,  f a t h e r ' s  occupat ion when respondent was 16 years  o ld ,  

o r  i n i t i a l  r eac t ion  t o  Pres ident  Kennedy's a s sa s s ina t ion .  I n  add i t i on ,  

c e r t a i n  va r i ab l e s  a r e  extremely u n l i k e l y  t o  change over a sho r t  period. 

Over a one-month period,  t he  fol lowing v a r i a b l e s  would remain s t a b l e  

13 
Some measurement e r r o r  i s  probably always present  and unless  

one has s t rong  evidence t h a t  i t  i s  very  t r i v i a l ,  it can not be b l i s s -  
f u l l y  ignored. 
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for  v i r t u a l l y  everyone: years of schooling, mar i t a l  s t a t u s ,  and number 

of s i b l i n g s  ever.  Of course,  one must be ca re fu l  when going from abso- 

l u t e l y  unchanging a t t r i b u t e s  t o  r a r e l y  changing a t t r i b u t e s .  I f  one i s  

not very r igorous  i n  the use of t h i s  concept,  one quickly s l i p s  i n t o  

the  common e r r o r  of ignoring t r u e  change because i t  "must have been t r i v i a l . "  

It i s  probably a general ly  good r u l e  not  t o  consider current  a t t i t u d e s  

and behaviors a s  unchanging no matter  how shor t  term the period o r  enduring 

the  t r a i t .  Unchanging a t t r i b u t e s  w i l l  genera l ly  cons i s t  only of f ixed 

c h a r a c t e r i s t i c s ,  h i s t o r i c a l  re ferences ,  and demographics t ha t  a r e  extremely 

u n l i k e l y  t o  change over the period and populat ion being covered. (As 

a f u r t h e r  example, ask ing  a n a t i o n a l  sample of a d u l t s  how many s i b l i n g s  

they have could change over a month only i f  t h e i r  parents  had another 

ch i ld .  Given the  age d i s t r i b u t i o n  of t h e i r  parents  and known b io log ica l  

c o n s t r a i n t s ,  such occurrences would be very r a r e ,  e s p e c i a l l y  during any 

p a r t i c u l a r  one-month i n t e r v a l .  Likewise, a sk ing  a school-age sample 

i n  September and November how many years  of schooling they had completed 

i n  f u l l  would record extremely l i t t l e  t r u e  change, bu t  asking the same 

populat ion the  same quest ion between May and J u l y  might record nea r ly  

un ive r sa l  t rue  change.) I n  b r i e f ,  i n  a few c a r e f u l l y  spec i f i ed  circum- 

s t ances ,  i t  i s  a c t u a l l y  poss ib l e  t o  s e t  t r u e  change t o  zero. This, of 

course,  g r e a t l y  s i m p l i f i e s  the  i n t e r p r e t a t i o n  of t e s t / r e t e s t  data .  

The poss ib l e  a p p l i c a t i o n  of t h i s  advantage and in s igh t  t ha t  can 

be drawn from i t  i s  evident  from a b r i e f  i n spec t ion  of GSS t e s t l r e t e s t  

da t a  (Table 1). Unchanging demographics r e f e r r i n g  t o  present  condi t ions 

had the  h ighes t  l e v e l  of consis tency,  gene ra l ly  over 97 percent  giving 

the same response both times. Next came unchangeable demographics r e f e r r i n g  

t o  pas t  condi t ions.  Behavioral items appa ren t ly  come next but  t h e r e  



TABLE 1 

Unchangeable Demographics Changeable 
Behaviors Attitudes 

Evaluations 
Personal 

All Past Present Demographics 

a 
The percentage agreeing in this table were calculated on the following basis: (1) all items 

were dichotomized either into standard categories (e.g., South/~on-South) or, when no standard col- 
lapse was obvious, as close to a 50/50 cut as possible; (2) "don't knows" were excluded from analysis; 
and ( 3 )  cases that were asked a question at one time but not at a later time, because of changes 
on a screener or filter, were excluded from the analysis. This gives figures that in general will 
be higher (i.e., show more consistency) than if other conventions were used. 

b~xcluding the nine questions that were asked of whites only, the average was 82.6 percent. 
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a r e  too few observations t o  be confident  about t h i s  ranking. The l e a s t  

cons i s t en t  a r e  a t t i t u d e s  and personal evaluat ions with cons is ten t  responses 

i n  about 80 t o  85 percent of the cases ( s ee  Appendix 2 f o r  d e t a i l s ) .  

Differences i n  both r e l i a b i l i t y  and s t a b i l i t y  account f o r  t h i s  

p a t t e r n  of consistency. Unchanging demographics about present a t t r i b u t e s  

such a s  year of b i r t h ,  educa t iona l  l e v e l ,  and income r e f e r  t o  concrete ,  

b a s i c ,  s a l i e n t  a t t r i b u t e s  with minimal r e c a l l  required. As a r e s u l t ,  

r e l i a b i l i t y  f o r  these  items i s  a t  a maximum leve l .  Since they r e f e r  

t o  a t t r i b u t e s  t h a t  cound not  possibly change between the  t e s t  and r e t e s t  

(e.g., year  of b i r t h )  o r  were extremely un l ike ly  t o  have changed (e.g., 

years  of schooling) ,  t h e i r  s t a b i l i t y  i s  e s s e n t i a l l y  per fec t .  Changeable 

demographics such a s  r e l i g i o n ,  number of earners  i n  the household, occu- 

pa t ion ,  o r  par ty  i d e n t i f i c a t i o n  r e f e r  t o  a t t r i b u t e s  t ha t  a r e  nea r ly  a s  

concre te ,  important,  and s tandard a s  the  unchangeable demographics. True 

change i s  not h ighly  l i k e l y  over t he  t e s t l r e t e s t  i n t e r v a l ,  bu t  can occur.  

Thus, they  tend t o  be l e s s  cons i s t en t  than  the  unchangable demographics 

because of t h i s  p o s s i b i l i t y  f o r  change. Unchangable demographics from 

the  pas t ,  on the  o ther  hand, have p e r f e c t  s t a b i l i t y ,  bu t  r e f e r  t o  a t t r i -  

butes  t h a t  a r e  l e s s  s a l i e n t  and l e s s  concre te  and which n e c e s s i t a t e  r e c a l l  

over a much longer  period such a s  type of  community l i ved  i n  a t  age 16, 

f a t h e r ' s  educat ion,  and having ever  rece ived  government a id .  Their lower 

consis tency comes from t h e i r  lower r e l i a b i l i t y .  Behavioral, a t t i t u d i n a l ,  

and eva lua t ive  i tems tank lower on cons is tency  because t h e i r  s t a b i l i t y  

and r e l i a b i l i t y  a r e  lower. The i tems range from high t o  low on concreteness  

and sa l i ency ,  and a r e  s u s c e p t i b l e  t o  a g r e a t e r  or l e s s e r  amount of t r u e  

change but a r e  i n  general  probably average  lower than demographics on 



both s t a b i l i t y  and r e l i a b i l i t y .  Looking a t  c e r t a i n  t o p i c a l  groups of 

a t t i t u d e s ,  we can see some of the cha rac t e r i s t i c s  t ha t  lead t o  higher 

o r  lower consistency: 

1972 - 1973 - 
Stouffer  c i v i l  l i b e r t i e s  ........ .756 (9) .818 (6)  

..................... Misanthropy .793 (3)  - - 
Spending ........................ -- .863 (11) 

............... Others '  a t t i t u d e s  .869 (4)  .868 (4)  

....................... Abortions .882 (6)  .881 (6)  

.................. Race r e l a t i o n s  .887 (10) -- 
........................... Crime .922 (3)  -- 

The two f ac to r s  t ha t  seem t o  be r e l a t e d  t o  the v a r i a t i o n  i n  consistency 

a c r o s s  these t o p i c a l  a r eas  a r e  t he  concreteness and sa l i ency  of the issue.  

The Stouffer  c i v i l  l i b e r t y  ques t ion  asks about permi t t ing  c i v i l  l i b e r t i e s  

i n  var ious s i t u a t i o n s  f o r  va r ious  groups. The quest ions a r e  hypothet ical  

and not addressed t o  i s s u e s  t h a t  were of headl ine importance. Misanthropy 

asks  about the bas ic  n a t u r e  of one 's  fe l low man ( r a t h e r  a b s t r a c t )  and 

n o t  tip-of-the-tongue s a l i e n t .  The crime and r ace  r e l a t i o n  quest ions,  

on the  other  hand, were gene ra l ly  about concrete i s sues  t h a t  were highly 

r e l e v a n t  during the  period. I n  b r i e f ,  i t  appears t h a t  consis tency w i l l  

be higher on a t t i t u d e  i tems  when t h e  i s s u e  addressed i s  a concrete  i ssue  

of cur ren t  t op ica l  i n t e r e s t  and lower when the i s s u e  i s  more a b s t r a c t  

and l e s s  s a l i e n t .  

So f a r ,  we have seen  t h a t  t h e r e  i s  no c l e a r l y  supe r io r  s u b s t i t u t e  

research  design t h a t  permits  us t o  avoid a l toge the r  t h e  problems of the 

t e s t l r e t e s t  design and t h a t  s e t t i n g  one of the components t o  zero,  while 

a very  usefu l  technique i n  s e l e c t e d  circumstances,  i s  not app l i cab le  

i n  most instances . Since t h e r e  a r e  no simple s o l u t i o n s ,  w e  w i l l  consider 

next  some more general  and complex methods of s epa ra t ing  e r r o r  and change. . 



Individual-Level Approaches 

Looking a t  ind iv idua l - leve l  approaches f i r s t ,  t h e r e  a r e  four 

main approaches : (1) r e c o n c i l i a t i o n s ,  (2)  explora t ion  techniques, (3)  v e r i -  

f i c a t i o n s ,  and ( 4 )  hybrid methods. 

On the 1972 and 1973 re in te rv iew,  r econc i l i a t i ons  were obtained 

f o r  seventeen items. The o r i g i n a l  responses t o  these  quest ions were 

recorded on the re in te rv iew form and i f  the response on the  reinterview 

disagreed with the  o r i g i n a l  response, the re in te rv iewer  attempted t o  

r econc i l e  the divergent  responses.  A t yp i ca l  query asked, "Now i n  the 

o r i g i n a l  interview,  t he  interviewer recorded (READ WHAT WAS 

RECORDED). Now you j u s t  t o l d  m e  . Could you th ink  about t h i s  

a moment? Perhaps you could exp la in  why the  information i s  d i f fe ren t . "  

The r e c o n c i l i a t i o n s  were coded i n t o  one of e ight  reasons: 

Code - Res pons e 

0 R changed response: admits o r i g i n a l  response but now 

a )  f e e l s  d i f f e r e n t l y  
b)  changed opin ion  
c )  has  thought about i t  and wants t o  give a corrected 

o r  d i f f e r e n t  response 
d )  admits t o  wrong information on o r i g i n a l  

R changed response: admits o r i g i n a l  response but doesn ' t  
know why he /she  gave it  

R changed response:  e r r o r  due t o  

a) misunderstood o r  mi s in t e rp re t ed  o r i g i n a l  quest ion 
b )  used a wrong frame of re ference  o r  a frame of 

re ference  not  suggested by t h e  ques t ion  

3 R says guessed on o r i g i n a l  and guessed on  re in te rv iew 
(didn ' t have enough information t o  answer the  quest ion 
o r  cou ldn ' t  r e a l l y  choose between a l t e r n a t i v e s )  

4 B 
R changed response:  but  can g ive  no explana t ion  about 
why it i s  d i f f e r e n t  

5 R changed response : gave an answer h i s t o r i c a l l y  cor rec t  
( i . e . ,  de sc r ibed  R's behavior some t ime i n  pas t  but  not 
now c o r r e c t  



Interviewer e r r o r  : 

a )  R claims never s a i d  t h a t  
b )  R suggests t h a t  interviewer might have misunderstood 

Interviewer dec is ion:  

a )  R gave two answers and interviewer recorded one only 
b)  interviewer made a judgment about R's response 

By adding ac ros s  a l l  items t o  i nc rease  our case base and regrouping the 

r e c o n c i l i a t i o n s  i n  various a l t e r n a t i v e  fash ions ,  the following h igh l igh t s  

appear : 

1) Most disagreements ( .755) a r e  t h e  r e s u l t  of changes by t h e  respondent. 
Decisions and e r r o r s  by in t e rv i ewers ,  coders,  and keypunchers 
account f o r  about one-quarter of the disagreements ( see  Table 2 
f o r  d e t a i l s ) .  

2) Guessing ( e i t h e r  f o r  co r r ec t  answer or between ca tegor ies )  i s  
c r ed i t ed  f o r  .I79 of disagreements.  Most of the guessing was 
interviewer or  coder guesses between vague or  dual responses.  

3) I n s t a b i l i t y  appears t o  account f o r  more disagreement than unre l i -  
a b i l i t y .  Changes due t o  a l t e r e d  condit ions or opinions account 
f o r  almost h a l f  of disagreements.  Changes due t o  e r r o r  i n  under- 
s tanding,  guessing, and dec i s ions  and e r r o r s  by da ta  c o l l e c t i o n  
account f o r  about two-f if ths  of disagreements. A remaining one- 
t en th  i s  due t o  changes by respondent t h a t  may r e s u l t  from e i t h e r  
u n r e l i a b i l i t y  o r  i n s t a b i l i t y ,  bu t  not  from data  co l lec t ion /process ing .  14 

4) Most u n r e l i a b i l i t y  appears  due t o  da t a  c o l l e c t i o n  r a t h e r  than 
respondent (respondent = .138, d a t a  c o l l e c t i o n  = .245). However, 
s i n c e  a l l  undist inguished u n r e l i a b i l i t y  i s  respondent o r i en t ed ,  
t h e  t r u e  balance i s  probably c l o s e  t o  equal. 

Looking a t  how items and groups of items var ied  according t o  

t h e i r  reasons f o r  disagreement, w e  f i n d  t h a t :  

1)  U n r e l i a b i l i t y  accounts f o r  most of the  disagreements on demo- 
graphics .  Since the  demographics r e f e r  t o  a t t r i b u t e s  t h a t  were 
t h e o r e t i c a l l y  f ixed  ( r e s idence  a t  age 16, family s tanding  when 
growing up, e t h n i c i t y ,  l a s t  y e a r ' s  family income, and l abo r  force  
s t a t u s  a t  time of o r i g i n a l  i n t e rv i ew)  t h i s  i s  hardly s u r p r i s i n g .  
I n  f a c t ,  a l l  reasons i n d i c a t i n g  i n s t a b i l i t y  on these  demographics 
must be considered t o  be i n  e r r o r .  

14 
Assessing the  share  of disagreements  due t o  i n s t a b i l i t y  and 

u n r e l i a b i l i t y  i s  hampered by two f a c t o r s .  F i r s t ,  code "0," counted here  
a s  i nd ica t ing  i n s t a b i l i t y  a l s o  inc ludes  some u n r e l i a b i l i t y  ( reason  d 
and, i n  p a r t ,  r ea son  c )  . Second, t h e  u n r e l i a b i l i t y l i n s  t a b i l i t y  mixture 
of the changes i n  which the  respondent  changed responses but  d i d  not  
i n d i c a t e  o r  know why i s  not known. 



TABLE 2 

ITEMS BY REASON FOR DISAGREEMENT 

RES16 (72) 

INCOM16 (72) 

WRKSTAT (72) 

WRKSTAT (731b 

COURTS (72) 

HEALTH (72) 

SATJOB (72) 

FINRELAT (72) 

Item (year) 

HAPPY (72) 

NEWS (72) 

 ETHNIC^ (72) 

CHLDIDEL ( 72 ) 

ATTEND (72) 

ATTEND (73) 

USINTL (73) 

INCOME (72) 

Total 

a See previous discussion for definition of codes. 

Reconciliation codesa 

0 1 2 3 4 5 6 7 

b ~ n  1972, WRKSTAT referred to what the respondent was doing 
the week of the original interview. In 1973, it referred to the labor 
force status "last week" or, in other words, a week before the re- 
interview or about five to six weeks after the original interview. 

Total 

C Questions also used to code variable ETHNUM. This variable 
is not analyzed here. 



2) I n s t a b i l i t y  i s  g r e a t e s t  for  personal evaluat ions (happiness, 
job s a t i s f a c t i o n ,  h e a l t h ,  f i n a n c i a l  pos i t i on )  and followed by 
a t t i t u d e s  and behaviors.  It i s  a l s o  high f o r  demographics such 
a s  labor  force  s t a t u s  i n  1973 where the  time reference s h i f t s .  

3) Guessing i s  high f o r  items with a  l a rge  number of c lose ly  r e l a t e d  
responses (e.g., i d e a l  number of ch i ld ren )  and/or r e l a t i v e l y  
complex coding r u l e s  ( e t h n i c i t y  and labor  force s t a t u s  1. 

In sum, the  r e c o n c i l i a t i o n  data  confirm tha t  both u n r e l i a b i l i t y  and 

i n s t a b i l i t y  a r e  major causes of disagreement on t e s  t / r e t e s  t comparisons. 

U n r e l i a b i l i t y  comes both from guesses and e r r o r s  by respondent due t o  

misunderstanding o r  uncer ta in ty  and from guesses and o ther  e r ro r s  i n  

t he  data  c o l l e c t i o n  process.  I n s t a b i l i t y  comes from a c t u a l  changes i n  

condit ions and a t t i t u d e s .  The r e l a t i v e  con t r ibu t ion  of u n r e l i a b i l i t y  

and i n s t a b i l i t y  v a r i e s  according t o  the  type and form of question asked. 

For demographics, both by d e f i n i t i o n  and i n  p r a c t i c e ,  disagreements 

a r i s e  from u n r e l i a b i l i t y .  In  addi t ion ,  u n r e l i a b i l i t y  i n  the form of 

guessing comes from items with a  l a rge  number of c lo se ly  r e l a t ed  ca tegor ies  

o r  complex coding r u l e s .  At t i tudes ,  behaviors ,  and e spec i a l ly  personal 

evaluat ions have more disagreements from i n s t a b i l i t y .  I n s t a b i l i t y  a l s o  

accounts f o r  many disagreements when the  time r e fe rence  changes. 

A p a r t i c u l a r  advantage of the r e c o n c i l i a t i o n  approach i s  t h a t  

i t  permits the i d e n t i f i c a t i o n  of t rue  change and measurement e r ro r  f o r  

ind iv idua ls .  Rather than  working from the aggrega te ,  one can i d e n t i f y  

p a r t i c u l a r  i nd iv idua l s  who were s t a b l e  and/or r e l i a b l e  and use t h i s  

individual- level  information t o  a d j u s t  the d a t a  (e.g., measuring t r u e  

change by excluding observed changes, o r  i n c o n s i s t e n c i e s ,  t h a t  were due 

t o  measurement e r r o r ) ,  and t o  study t h e  p a r t i c u l a r  reason  fo r  measurement 

e r r o r ,  and t o  examine t h e  a t t r i b u t e s  of i nd iv idua l s  showing e i t h e r  t r u e  

change o r  measur ement e r r o r .  
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Reconci l ia t ion  w i l l ,  of course,  no t  pick up any constant  measure- 

ment e r r o r .  ?his includes both uncorre la ted  e r r o r  t h a t  by chance produces 

two wrong responses and co r re l a t ed  e r r o r  occurr ing i n  both admin i s t r a t i ons  

such a s  a s o c i a l  d e s i r a b i l i t y  e f f e c t  or  response s e t .  Even among the  

d iscrepancies  t h a t  t r igger  the  r e c o n c i l i a t i o n ,  the  procedure w i l l  not 

always determine the  t rue  reason f o r  t he  inconsis tency because t h e r e  

w i l l  be measurement e r ro r  (both c o r r e l a t e d  and uncorrelated)  i n  t h e  recon- 

c i l i a t i o n  process .15 Despite t h i s  added e r r o r ,  i t  should be poss ib l e  

t o  determine the  t r u e  change f o r  incons is tency  and accura te ly  d isaggrega te  

most i ncons i s t enc i e s  i n t o  measurement e r r o r  and s t a b i l i t y  components. 

There w i l l ,  thus ,  be a  la rge  n e t  ga in  i n  p rec i s ion  although cons i s t en t  

measurement e r r o r  between t e s t  and r e t e s t  and measurement e r ro r  during 

r e c o n c i l i a t i o n  w i l l  prevent complete accuracy. 

Another d i r e c t  inquiry method of a s se s s ing  r e l i a b i l i t y  and thereby 

he lp ing  t o  s epa ra t e  the  chaff of measurement e r r o r  from the g r a i n  of 

t rue  change i s  the debr ie f ing  technique.  Debriefing covers a  mul t i tude  

of types t h a t  a l l  involve asking the  respondent about h i s l h e r  understanding 

of the  ques t ion  o r  elements of the  ques t ion .  This may cons i s t  of ask ing  

t h e  respondent t o  de f ine  terms used i n  t h e  ques t ion ,  t o  e l abo ra t e  upon 

answers such a s  asking why a p a r t i c u l a r  response was given, t o  v e r i f y  

a s s e r t e d  knowledge of a  f a c t  by answering s p e c i f i c s ,  o r  t o  check over 

i n i t i a l  answers t o  make su re  t h a t  t he  c o r r e c t  response was r e g i s t e r e d .  

I n  gene ra l ,  t he  debr ie f ing  technique i s  used t o  determine how respondents 

a r e  i n t e r p r e t i n g  and comprehending a n  item and t o  l o c a t e  cases where 

measurement e r r o r  i s  occurring because of mi s in t e rp re t a t ion  o r  o ther  

15 
As  when disagreements on unchanging demographics were c red i t ed  

t o  i n s t a b i l i t y .  
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problems. Most debr ie f ing  techniques a r e  d i s t i n c t  from the t e s t / r e t e s t  

approach although they obviously complement i t s  attempts t o  ca l cu la t e  

measurement e r r o r .  The check-over technique, however, has c e r t a i n  simi- 

l a r i t i e s  t o  an instantaneous t e s t l r e t e s t  design. The bas ic  s i m i l a r i t y  

i s  t ha t  the  respondent goes over t he  same questions two times i n  both 

approaches. The d i f fe rences  a r e  probably g rea t e r  than the  s i m i l a r i t i e s ,  

however. I n  the t e s  t / r e t e s  t approach the  questions a r e  asked a second 

time and minimal reference i s  made t o  t he  i n i t i a l  asking of the quest ions.  

One hopes tha t  memory and o ther  l a g  e f f e c t s  a r e  n i l  so t h a t  the r e t e s t  

i s  e s s e n t i a l l y  an independent measurement of the a t t i t u d e l a t t r i b u t e s  

i n  quest ion.  In  the  deb r i e f ing  approach, the  respondent i s  not only 

given the quest ions again,  bu t  the answers a s  wel l .  The respondent looks 

over the  recorded response and checks t o  s e e  i f  these  a r e  the  answers 

he lshe  wants. I f  a response i s  found t o  be wrong, t he  respondent i s  

asked t o  supply t h e  co r r ec t  answer (without the  i n i t i a l  response being 

destroyed)  and asked why t h e  change was made ( s imi l a r  t o  r e c o n c i l i a t i o n ) .  

This does not d i r e c t l y  h e l p  t o  s epa ra t e  out  measurement e r r o r  and t r u e  

change, bu t  can he lp  the  genera l  assessment of measurement e r r o r  and, 

i f  used i n  conjunct ion wi th  a t e s t l r e t e s t  design,  would he lp  t o  spec i fy  

cases  where incons i s t enc i e s  were due t o  measurement e r r o r  r a t h e r  than 

t r u e  change. 

Interviewer eva lua t ions  c o n s i s t  of having t h e  interviewer r a t e  

t h e  respondent on c e r t a i n  a t t r i b u t e s  t h a t  a r e  r e l a t e d  t o  measurement 

e r r o r .  The interviewer may r a t e  t he  respondents '  understanding/ 

comprehension, t h e i r  cooperat ion,  t h e i r  f r ankness / t ru th fu lnes s ,  o r  some 

r e l a t e d  a t t r i b u t e s .  For example, on t h e  GSS, interviewers  a r e  asked, 

"In general ,  what was the  respondent ' s a t t i t u d e  toward the  interview? 



Friendly and i n t e r e s t e d ,  Cooperative but not p a r t i c u l a r l y  i n t e r e s t e d  , 

Impatient and r e s t l e s s ,  o r  Host i le ,"  and "Was respondent ' s understanding 

of the quest ions . . . Good? Fa i r?  Poor?" Usually these  evaluat ions 

a r e  done a t  the end of the in te rv iew and a r e  global  i n  na ture ,  bu t  they 

can be used t o  r e f e r  t o  s p e c i f i c  s ec t ions  or i tems. Another way of 

having in te rv iewers  evaluate  s p e c i f i c  p a r t s  i s  i l l u s t r a t e d  by the  following 

ques t ion  from the 1976 American National  E lec t ion  Study of the Survey 

Research Center ,  "Were the re  any p a r t i c u l a r  p a r t s  of the interview f o r  

which you doubted R's s i n c e r i t y ?  I f  so,  name them by sec t ion  o r  ques t ion  

numbers . I '  The chief drawback of t h i s  approach i s  tha t  t he re  i s  bound 

t o  be a l o t  of e r r o r  i n  in te rv iewers '  eva lua t ion  of such matters  as  

comprehension, v e r a c i t y ,  and cooperation. I n  addi t ion ,  t he  app l i ca t ion  

of post-interview general assessments t o  p a r t i c u l a r  i tems or s ca l e s  i s  

obviously dubious. S t i l l ,  t he  technique may w e l l  he lp  t o  i d e n t i f y  

problem (un re l i ab l e )  i nd iv idua l s  and ques t ions  and, i f  judiciously 

appl ied ,  could he lp  t o  d i sc lose  measurement e r r o r .  

Ihe f i n a l  method i s  the respondent i nqu i ry  approach. It might 

be considered a s  par t  of the deb r i e f ing  technique,  but  we have decided 

t h a t  it has c e r t a i n  d i s t i n c t i v e  f e a t u r e s  that make it  worthy of separa te  

mention. I n  t h i s  approach, respondents  a r e  asked the same type of 

quest ions t h a t  interviewers  r a t e  respondents  on i n  the  interviewer 

eva lua t ion  approach. Some examples from NORC 5025 include : 

Overal l ,  would you say you enjoyed t h e  in te rv iew very much, somewhat, 
o r  not a t  a l l ?  

Were any of the quest ions unclear  of ha rd  t o  understand? Which ones? 

How about t he  quest ions on voting--do you th ink  they  would make most 
people very  uneasy, somewhat uneasy, o r  not  a t  a l l  uneasy? 

Do you t h i n k  the  vot ing  quest ions would annoy most people--very much, 
somewhat, o r  not a t  a l l ?  



A t y p i c a l  problem with t h i s  approach i s  t h a t  one has t o  gingerly approach 

the  top ic s  of comprehension and ( e spec i a l ly )  verac i ty .  It i s  doubtful 

t h a t  one can boldly ask ,  "Did you l i e  about t h i s  question?" so one t r i e s  

t o  i n d i r e c t l y  measure propensity t o  l i e  by measuring the degree of t h rea t  

(uneasiness  and annoyance). The problems a r e  (1) whether you accept  

t he  respondent 's  evaluat ion t o  be any more t r u t h f u l  than h i s  a c t u a l  sub- 

s t a n t i v e  responses t o  quest ions ( f o r  example, i f  he didn ' t understand 

t h e  ques t ion ,  w i l l  he admit h i s  ignorance and, i f  he l i e d ,  w i l l  he admit 

h i s  falsehood);  ( 2 )  i f  such i n d i r e c t i o n  i s  used, whether one can determine 

i f  f a l s e  answers were r e a l l y  given o r  does the ind i r ec t ion  make i t  

impossible t o  determine t h i s .  

The debr ie f ing ,  interviewer eva lua t ion ,  and respondent inqui ry  

methods can be used i n  s eve ra l  ways t o  h e l p  a s s e s s  t e s t / r e t e s t  r e s u l t s .  

I f  the techniques a r e  used a t  both times ( t e s t  and r e t e s t ) ,  then c e r t a i n  

pa t t e rns  of measurement e r r o r  can be discerned and e i t h e r  the data  can 

be ad jus ted  t o  r e f l e c t  t rue  scores  o r ,  where t h i s  i s  not poss ib le ,  t he  

e r r a n t  cases can be segregated f o r  s e p a r a t e  ana lys i s .  I f  the information 

i s  a v a i l a b l e  f o r  only one time p o i n t ,  i t  i s  d i f f i c u l t  t o  determine the  

p a t t e r n  of measurement e r r o r  un le s s  c e r t a i n  assumptions about the l i k e l y  

r e p l i c a t i o n  of measurement e r r o r  a r e  made. Since such a procedure would 

be r a t h e r  quest ionable,  i t  would be p r e f e r a b l e  t o  use the  known da ta  

on e r r o r  t o  s epa ra t e  out  the  t e s t / r e t e s t  cases  fo r  comparative ana lys i s .  

One of the p a r t i c u l a r  advantages of the deb r i e f ing ,  interviewer 

eva lua t ion ,  and respondent i n q u i r y  methods i s  they can de t ec t  constant  

e r r o r .  Reconci l ia t ion ,  a s  we noted above, d o e s n ' t  come i n t o  opera t ion  

unless  an inconsis tency occurs.  This excludes any poss ib l e  considerat ion 

of cons i s t en t  e r r o r .  Since t h e s e  techniques can ( a t  l e a s t  sometimes) 
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f e r r e t  out cons t an t  e r r o r ,  they can grea t ly  complement the r econc i l i a t ion  

approach and r e f i n e  the analys is  of measurement er ror  and t rue  change. 

A t h i rd  way of separating measurement er ror  and t rue  change i s  

by v e r i f i c a t i o n .  Responses a r e  checked agains t  objective standards which 

can confirm or r e f u t e  the  verac i ty  of the response. For example, one 

might check a respondent 's claim tha t  he i s  regis tered  t o  vote agains t  

the  voter l i s t s  (Traugott and Katosh, 1979; Bradburn and Sudman, 1979) 

o r  membership i n  pa r t i cu la r  voluntary associa t ion  agains t  the membership 

r o l l s .  By ve r i fy ing  the t rue  condition a t  both t e s t  and r e t e s t  periods, 

one can obviously determine whether any measurement e r ro r  or t rue  change 

occurred. The drawbacks of v e r i f i c a t i o n  a r e  (1) i t  i s  applicable only 

f o r  a t t r i b u t e s  tha t  a r e  subject  t o  checks agains t  object ive standards 

( t h i s  excludes a l l  a t t i t u d e s ,  most behaviors, and some demographics); 

( 2 )  i n  order t o  accept the objec t ive  standard (voter  l i s t ,  membership 

r o l l ,  employer's repor t ,  e t c . )  a s  the a r b i t r a t o r  of t ru th ,  one must assume 

. t h a t  i t  i s  ine r ran t  (or  a t  very l e a s t  more accurate than the  respondent); 

and ( 3 )  v e r i f i c a t i o n  i s  cos t ly .  I n  those cases where object ive standards 

a r e  avai lable  f o r  cross-checking, i t  can be a powerful technique for  

uncovering measurement e r r o r ,  e spec ia l ly  c e r t a i n  types of nonrandom error .  

I n  turn ,  t h i s  information can be used t o  separa te  out measurement er,ror 

and t rue  change i n  t e s t l r e t e s t  data.  

Final ly,  one can devise a wide v a r i e t y  of hybrid methods of sepa- 

r a t i n g  measurement e r ro r  and t r u e  change by combining together  two or  

more of the individual- level  techniques. Without considering the  numerous 

poss ib le  hybrid methods and t h e i r  p a r t i c u l a r  pluses and minuses, we w i l l  

simply note sane general fea tures  of the hybrid approach. F i r s t ,  using 

two or more approaches r a the r  than one w i l l  almost always increase  the  



proport ion of e r r o r s  t h a t  can be i d e n t i f i e d .  Second, s ince  r econc i l i a t i ons  

can not de t ec t  constant e r r o r  nor the  s i t u a t i o n  when measurement e r r o r  

cancels  out t rue  change t o  leave the  appearance of consistency, i t  would 

be b e n e f i c i a l  t o  use one of the a l t e r n a t i v e  methods tha t  can de tec t  these  

s i t u a t i o n s  along with r e c o n c i l i a t i o n .  Third, s ince  increasing the amount 

of resources t ha t  a r e  devoted t o  f ind ing  measurement e r ro r  w i l l  u sua l ly  

mean fewer resources a v a i l a b l e  f o r  measuring o ther  elements, one must 

consider t h e  t rade-offs  t h a t  a r e  involved. I n  sum, the re  a r e  var ious 

techniques by which measurement e r r o r  and t r u e  change can be separated 

on the  ind iv idua l  l eve l .  Unfortunately,  no approach i s  complete, cheap, 

and simple. Only with cons iderable  and ca re fu l  e f f o r t  can measurement 

e r r o r  and t r u e  change be s i f t e d  a p a r t  and even then the refinement w i l l  

never be t o t a l .  

S t a t i s t i c a l  Approaches : Overview 

The s t a t i s t i c a l  s epa ra t ion  of measurement e r r o r  from t rue  change 

i s  simple i f  the amount of e r r o r  can be est imated by some method, such 

a s  p a r a l l e l  forms, which does not  involve a l a p s e  of t i m e  with the  consequent 

p o s s i b i l i t y  of t r u e  change. Once t h e  measurement r e l i a b i l i t y  i s  known, 

s t a b i l i t y  can be determined from a simple two-wave panel. The usefulness  

of p a r a l l e l  forms, however, seems l imi t ed  t o  s i t u a t i o n s  such a s  i n  psycho- 

l o g i c a l  t e s t i n g ,  where one devotes a g rea t  dea l  of e f f o r t  t o  measuring 

a small  number of f a i r l y  a b s t r a c t  concepts.  The r e l i a b i l i t y  of socio- 

l o g i c a l  measures must u sua l ly  be examined by repea ted  measurements, s o  

t h a t  both measurement e r r o r  and t r u e  change c o n t r i b u t e  t o  observed incon- 

s i s t ency .  One needs a model which incorpora tes  e r r o r  and change, and 

which permits t h e i r  separa t ion .  



-38- 

Over a decade ago, Coleman (1968, pp. 453-4541 pointed out t h a t  

under c e r t a i n  circumstances one could d i s t i ngu i sh  t r u e  change from random 

measurement e r r o r  i n  panel d a t a  with measurements a t  th ree  time poin ts .  

Heise (1969) showed how t h i s  i n s igh t  could be t r ans l a t ed  i n t o  the well-  

known path-analyt ic  r ep re sen ta t ion  of a l i n e a r  system. The ensuing decade 

has seen numerous at tempts  t o  genera l ize  o r  improve Heise ' s  model. We 

s h a l l  not attempt t o  review a l l  of t h i s  l i t e r a t u r e  ( s ee  Wheaton, ~ u t h e n ,  

Alwin, and Summers, 1977,16 f o r  a ca re fu l  d i scuss ion  of the main develop- 

ments),  bu t  s h a l l  concent ra te  on c e r t a i n  problems which have not been 

emphasized i n  the  methodological l i t e r a t u r e .  None of these  panel techniques 

may be s a f e l y  regarded a s  a genera l ly  app l i cab le ,  robus t  way of summarily 

desc r ib ing  measurement e r r o r  and change. The models, p a r t i c u l a r l y  i n  

t h e i r  more soph i s t i ca t ed  ve r s ions ,  a r e  s t e p s  toward an  adequate treatment 

of measurement e r r o r ,  but  a r e  no t  adequate,  i n  any r e a l  sense, f o r  

t h e  s o l u t i o n  of present  problems. 

We s h a l l  begin by p re sen t ing  t h e  bas i c  model f o r  assess ing  s t a b i l i t y  

and r e l i a b i l i t y  i n  three-wave da t a ,  and i t s  path-analyt ic  i n t e r p r e t a t i o n s  

a s  given by Heise and by Wiley 6 Wiley (1970). We w i l l  then consider  

i n  more d e t a i l  some of t h e  suggest ions f o r  f u r t h e r  developing the  model, 

i n  p a r t i c u l a r  by using m u l t i p l e  i n d i c a t o r s  and by more e l abo ra t e  t h e o r e t i c a l  

spec i f i ca t ion .  We intend by t h i s  d i scuss ion  t o  show t h a t  these  refinements 

a r e  inappropr ia te  t o  our p re sen t  purposes,  and a l s o  t h a t  they have more 

16 
This a r t i c l e  i s  t h e  most soph i s t i ca t ed  d i scuss ion  aimed a t  

s o c i o l o g i s t s  i n  t h e  present  methodological l i t e r a t u r e  on r e l i a b i l i t y  
and s t a b i l i t y .  Because of t h e  power and g e n e r a l i t y  of t h e  techniques 
developed by Wheaton e t  a l . ,  we w i l l  f requent ly  focus our c r i t i c a l  comments 
on t h e i r  a r t i c l e .  We hope t o  h i g h l i g h t  some of the  i s s u e s  which w i l l  
a r i s e  i n  empir ical  a p p l i c a t i o n  of t he  techniques,  b u t  which a r e  e i t h e r  
neglected o r  taken a s  i m p l i c i t  i n  t h e  methodological l i t e r a t u r e .  
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general drawbacks not o f t en  discussed. Next, we w i l l  b r i e f l y  descr ibe 

a  model f o r  d i s c r e t e  va r i ab l e s  developed by Henry (1973) i n  analogy t o  

t he  continuous-variable path model. We w i l l  conclude with a  discussion 

of problems a r i s i n g  from co r re l a t ed  measurement e r ro r .  Some ana lys is  

of the GSS data  w i l l  be produced i n  argument t h a t  e r r o r  co r r e l a t ions  

a r e  n e i t h e r  infrequent  nor t r i v i a l .  Their ex is tence  has ser ious  implicat ions,  

we be l ieve ,  f o r  s tud ie s  of soc io logica l  measurement e r r o r  i n  general.  

A prel iminary word i s  i n  order  about problems p a r t i c u l a r l y  

important t o  soc io log ica l  measurement theory,  and p a r t i c u l a r l y  the  

problem of how one knows what i s  being measured. In  the  psychometric 

l i t e r a t u r e  on t e s t i n g ,  where soph i s t i ca t ed  treatment of measurement e r r o r  

entered the  s o c i a l  sc iences ,  t h i s  problem was not  urgent .  D i f f i c u l t  

problems a r i s e  i n  determining p rec i se ly  what s o r t  of a b i l i t y  one was 

measuring, t o  be sure ;  bu t  a f t e r  a l l  t e s t  performance i s  f a i r l y  d i r e c t  

evidence of some s o r t  of a b i l i t y .  Furthermore, t h e  t e s t s  can be and 

a r e  re f ined  by experimental s tud ie s  using a l t e r n a t e  forms and various 

eva lu t ions  of c r i t e r i o n  v a l i d i t y .  I n  soc io log ica l  or  social-psychological 

measurement the  problems of v a l i d i t y  a r e  o f t e n  more severe ,  and the 

so lu t ions  more d i f f i c u l t .  Concepts--even h ighly  a b s t r a c t  concepts--employed 

i n  ~ o c i o l o g i c a l  theory a r e  grounded i n  everyday experience: t h e i r  con- 

nect ions t o  the  ob jec t ive  world a r e  s t rong  r e l a t i v e  t o  those of psychological 

concepts. These connections l i m i t  one 's  freedom i n  choosing an  opera t iona l  

d e f i n i t i o n  f o r  use i n  research .  Operational d e f i n i t i o n s  which wrench 

concepts away from the  context  wherein they o r ig ina t ed  r e s u l t  i n  models 

t h a t  a r e  formal and empty. I n  a  theory wi th  g r e a t  p r e d i c t i v e  power, 

one can forgive t h e  lack  of  f a m i l i a r  connota t ions ,  a s  t h e  very power 

of the  theory j u s t i f i e s ,  p o s t  hoc, t h e  use of concepts  we do not  f u l l y  
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understand. Sociological  theory i s  not  l i k e  t h i s .  I t s  p red ic t ive  power 

i s  l imi t ed ,  but  it maintains i t s  i n t e r e s t  because of i t s  c lose t i e s  t o  

f ami l i a r  and important quest ions.  One cannot with impunity ignore the  

problem of a measure's v a l i d i t y ,  o r ,  t o  look a t  things from the o ther  

s i d e ,  t he  "semantic problem" of determining what an a b s t r a c t  va r i ab l e  

means. Abstract ion i s  a necessary p a r t  of bu i ld ing  any s c i e n t i f i c  

theory; bu t  i n  sociology one should take care  t h a t  the  abs t r ac t ion  does 

n o t  become a n  excuse t o  t r e a t  the theory a s  empty formalism. 

Extended d iscuss ion  of such ma t t e r s  i s  seldom f r u i t f u l ,  and t h e  

temptat ion i s  s t rong  t o  ge t  on with empir ical  work a s  wel l  a s  one can, 

a l lowing f o r  a c e r t a i n  unavoidable vagueness of concepts. This p r a c t i c a l  

a t t i t u d e  i s  o f t en  f u l l y  j u s t i f i e d .  Most soc io log ica l  va r i ab l e s  have 

h igh  "face v a l i d i t y , "  t h a t  i s ,  t h e i r  meaning i s  reasonably c l ea r .  

Furthermore, t he  source of the  da t a  i s  u sua l ly  known--perhaps a survey 

question--so t h a t  t he  v a l i d i t y  of i t s  i n t e r p r e t a t i o n  i s  ava i l ab l e  f o r  

chal lenge.  However, a growing amount of methodological l i t e r a t u r e  t r e a t s  

v a r i a b l e s  which a r e  not  d i r e c t l y  observed, b u t  a r e  r a t h e r  analyzed by 

means of t h e i r  pos tu la ted  r e l a t i o n s h i p  t o  imperfect i nd ica to r s  or  measures. 

The i n t e r p o s i t i o n  of t hese  unobserved v a r i a b l e s ,  o r  "constructs ,"  s p l i t s  

t h e  quest ion of v a l i d i t y  i n t o  two: how we l l  t h e  cons t ruc t  represents  

t h e  t h e o r e t i c a l  concept f o r  which i t  s tands ,  and how we l l  t he  measure 

r ep re sen t s  t h e  cons t ruc t .  The l a t t e r  ques t ion  ( t h a t  of "construct v a l i d i t y " )  

i s  amenable t o  s t a t i s t i c a l  t reatment;  bu t  i n  our terms it i s  more a matter  

of r e l i a b i l i t y  t han  of v a l i d i t y ,  s i n c e  it  has nothing t o  do with the  

quest ion of ,what  i s  being measured. I n  most formulat ions cons t ruc t  v a l i d i t y  

i s  simply t h e  square r o o t  of r e l i a b i l i t y .  The remaining p a r t  of t he  
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o r i g i n a l  quest ion,  t he  ex ten t  t o  which the concept of i n t e r e s t  i s  captured 

by the  unobserved va r i ab l e  o r  cons t ruc t ,  i s  r a r e ly  discussed i n  the method- 

o log ica l  l i t e r a t u r e ,  s ince  it is  not  a s t a t i s t i c a l  question. Neglect 

of t h i s ,  t he  r e a l  quest ion of v a l i d i t y ,  i s  p a r t i c u l a r l y  unfortunate  i n  

models which suppose the  cons t ruc t  t o  have more than one ind ica to r .  

Spec i f ica t ion  of which i n d i c a t o r  o r  i nd ica to r s  a r e  t o  be taken 

a s  measures of a n  unobserved v a r i a b l e ,  and of the p rec i se  way i n  which 

t h e  ind ica to r ( s  depend upon t h e  unobserved va r i ab l e ,  c o n s t i t u t e s  the  

measurement model f o r  t h a t  va r i ab l e .  One spec i f i e s  a measurement model 

so  t h a t  the  problems of imperfect measurement can be formulated precisely.  

However, t he  gain i n  p rec i s ion  may be accompanied by a l o s s  of contact  

with the r e a l  world. It i s  obvious t h a t  empirical s ta tements  about unob- 

served var iab les  depend no t  only upon the  ac tua l  da t a  but  upon the  way 

i n  which one connects t he  v a r i a b l e s  t o  the  data .  Such a connection i n  

e f f e c t  e s t ab l i shes  a n  ope ra t iona l  d e f i n i t i o n :  t o  pos tu l a t e  a connection 

i s  t o  def ine  a cons t ruc t  , and t o  modify t h e  connection of t he  va r i ab l e  

wi th  any port ion of t he  d a t a ,  even i n  roundabout ways, i s  t o  redef ine  

t h e  construct .  We make these  p o i n t s  only because, un le s s  g rea t  care  

i s  taken, t he  powerful and f l e x i b l e  techniques a v a i l a b l e  f o r  analyzing 

unobserved va r i ab l e s  permit one t o  say a grea t  dea l  about nothing i n  

p a r t i c u l a r .  Despite a l l  t h e  t a l k  about re lax ing  t h e  assumptions and 

genera l iz ing  the  models, t h e r e  has  been a re luc tance  t o  admit t h a t  "empirical" 

s ta tements  about unobserved v a r i a b l e s  can never be made rou t ine ly ,  but 

w i l l  always r e s t  on p r e c i s e  ope ra t iona l  d e f i n i t i o n s ,  which i n  f a c t  a r e  

u sua l ly  made f o r  t he  sake of convenience, and a r e  f r equen t ly  excused 

a s  conventional. The problem i s  p a r t i c u l a r l y  dangerous because the  technical  

soph i s t i ca t ion  l u l l s  one i n t o  be l i ev ing  t h a t  measurement problems have 

been solved. 



S t a t i s t i c a l  Approaches : The Basic Three-wave Model 

The most d i rec t  way t o  d is t inguish  measurement u n r e l i a b i l i t y  

from t rue  change i s  to  use some technique, such as pa ra l l e l  forms i n  

psychometric t e s t i n g ,  which estimates r e l i a b i l i t y  independently of change. 

I f  r e l i a b i l i t y  i s  known, one can eas i ly  estimate the  amount of t rue change 

between waves of a panel study. Where no such technique i s  avai lable ,  

a s  fo r  typica l  sociological  var iables ,  one must usually r e s o r t  to  some 

form of the  s t ra tegy suggested by Coleman, which depends upon a panel 

design with a t  l e a s t  three measurements of the  same variable.  

The bas ic  three-wave panel model is tha t  of Figure D. Here TI, 

T2, and T3 represent  the t rue  var iable  of i n t e r e s t  a t  three time points;  

MI, M2, and M3 represent  measurements of it a t  those times; u2 and u3 

a re  disturbance terms responsible f o r  change i n  the  true variable;  

and el ,  e2 ,  and e3 a r e  independent s tochas t i c  terms representing measurement 

er ror .  The measurement model i s  simple: Mi i s  expected t o  be a l i n e a r  

Fig. D. The basic three-wave model. 



funct ion of Ti, except f o r  the s t o c h a s t i c  e r ro r .  The spec i f i ca t ion  i n  

Figure D assumes, among o ther  t h ings ,  t h a t  there a r e  no ind i r ec t  or  spurious 

paths  r e l a t i n g  the values of the t rue  va r i ab l e  a t  d i f f e r e n t  times, and 

t h a t  co r r e l a t ions  among the  measured va r i ab l e s  M .  a r e  due e n t i r e l y  t o  
1 

t h e  path connecting them by way of the  t rue  var iab les  T.. 
1 

Heise (1969) gave the  so lu t ion  f o r  the standardized path model 

of Figure D. It i s  s t ra ight forward  and we need not reproduce it here ,  

bu t  the bas i c  p r inc ip l e  behind the  three-wave so lu t ion  i s  simple and 

should be understood. I f  nothing i s  changing and measurement e r r o r  i s  

cons tan t ,  then the r e l a t i o n s h i p  between any two measurements should be 

t h e  same except for  random v a r i a t i o n  i n  the e r r o r  ( t h e r e  i s  no sampling 

e r r o r  i n  comparing t h e  t r u e  scores  s ince  t h i s  i s  a  panel) .  Hence t h e  

three-wave techniques a r e  not  needed when no t rue  change i s  occurring. 

On t he  o ther  hand, i f  change takes p lace  i n  some reasonably simple manner 

(such a s  a l l  of these techniques assume), then the change between measure- 

ments 1 and 3 w i l l  be g r e a t e r  than t h a t  between 1 and 2 o r  between 2 

and 3. Even with random measurement e r r o r  confounding t h e  change, one 

can  a s ses s  the magnitude of t r u e  change between, say,  1 and 2 by comparing 

t h e  observed (1,3)  r e l a t i o n s h i p  wi th  the  observed (2 ,3)  r e l a t i o n s h i p .  

Each i s  at tenuated ( tw ice )  by measurement e r r o r ,  bu t  t h e  former is weakened 

a l s o  by change between measurements 1 and 2, while  t h e  l a t t e r  i s  not.  

Measurement e r r o r  i t s e l f  i s  es t imated  by looking a t  d i screpancies  across  

t h e  whole i n t e r v a l  ( i nc lud ing  whatever change took p lace  from time 1 

t o  time 3 ) ,  f i r s t  with t h e  (1 ,3 )  r e l a t i o n s h i p  which inc ludes  measurement 

e r r o r  twice, and secondly wi th  the  (1,2)  r e l a t i o n s h i p  combined with the  

(2,3)  r e l a t i onsh ip ,  inc luding  measurement e r r o r  four  times. (Er ror  a t  

time 2 weakens - both t h e  (1,2)  and t h e  (2 ,3)  r e l a t i o n s h i p s ,  s o  t h a t  i t  
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a f f e c t s  the  composite r e l a t i o n s h i p  twice.) Thus, i n  t he  Heise model, 

r13 should equal t he  product of r12 and r23, were i t  not  for  the f a c t  

t h a t  each of the  l a t t e r  two co r re l a t ions  i s  a t tenuated  by measurement 

e r r o r  a t  time two. The r a t i o  of t h i s  product t o  r i s  therefore  the 
13 

square of the  path c o e f f i c i e n t  between the  t rue  v a r i a b l e  and i t s  measure 

a t  time two; t h i s  squared c o e f f i c i e n t  i s  convent ional ly ca l led  the r e l i a -  

b i l i t y .  Despite g rea t  d i f f e r ences  i n  the  d e t a i l s ,  t h i s  general s t r a t egy  

is  the foundation of a l l  t h e  panel methods f o r  d i s t i ngu i sh ing  between 

t r u e  change, which i s  independent of measurement, and e r r o r  which a r i s e s  

from measurement. 

For the  sake of c l a r i t y ,  we should remark t h a t  t rue  change i n  

t h e  form of rap id  f l u c t u a t i o n s  ( so  rap id  t h a t  t h e  ne t  e f f e c t  i s  p r a c t i c a l l y  

t o  randomize the  t rue-score d i s t r i b u t i o n  over t he  s h o r t e s t  t e s t - r e t e s t  

i n t e r v a l )  w i l l  be i n t e r p r e t e d  by these  techniques a s  measurement,error. 

The c r i t e r i o n  used t o  d i s t i n g u i s h  change from er'ror, i n  t h i s  formulation, 

i s  t h a t  t rue  change p e r s i s t s  over time i n t e r v a l s  of t h e  order  of magnitude 

of the  t e s t - r e t e s t  i n t e r v a l .  Imagine, i f  you can, a  pe r f ec t  measure 

of something extremely uns tab le ,  such a s  t h e  number of persons wi th in  

a hundred f e e t  of t he  sub jec t .  Tes t - re tes t  c o r r e l a t i o n s  could well  be 

p o s i t i v e  (some people l i v e  i n  c i t i e s ) ,  but  would probably be a s  grea t  

over a  period of two weeks a s  over one week. One would conclude, erroneously,  

t h a t  the  v a r i a b l e  was s t a b l e  bu t  u n r e l i a b l y  measured. The e r r o r  r e s u l t s  

from the  p rope r t i e s  of t he  v a r i a b l e  being un l ike  those  assumed i n  the  

model. I f  one chose t h e  conceptual v a r i a b l e  "mean number of persons 

wi th in  a  hundred f e e t , "  and took a s  i t s  measure t h e  a c t u a l  number a t  

t he  time of measurement, t h e  p r o p e r t i e s  of t h e  new conceptual v a r i a b l e  

would come i n t o  l i n e  wi th  those of t h e  model, and i t  would be co r r ec t  



t o  conclude t h a t  one had a f a i r l y  s t a b l e  but unrel iably measured var iab le .  

I f  the  co r r e l a t ions  happened t o  decrease over time (as  with school ch i ldren  

examined i n  March, May, and Ju ly)  t h e  decrease would now be co r r ec t ly  

i n t e r p r e t e d  a s  t rue  change i n  t he  mean number of persons i n  t h e i r  proximity. 

This example i s  fa r fe tched ,  but  t h e  general  point i s  important. The 

assumptions made about measurement e r r o r  and t rue  change determine what 

s o r t  of change, and what s o r t  of measurement e r r o r ,  one can de t ec t .  

Wiley & Wiley (1970) have argued tha t  Heise 's  assumption of constant  

r e l i a b i l i t y  should be replaced by one of constant e r r o r  var iance.  (Some 

s o r t  of assumption regarding cons tan t  e r r o r  i s  c l e a r l y  e s s e n t i a l  t o  the  

above procedure, which r e l i e s  on counting the  number of times e r r o r  

e n t e r s  i n t o  various comparisons.) They were a b l e  t o  do t h i s  by using 

t h e  covariance matr ix i n s t ead  of t h e  co r r e l a t ion  matrix,  and iden t i fy ing  

Figure D a s  a n  unstandardized model. The Heise assumption implied, by 

c o n t r a s t ,  t h a t  i n  t he  event t h e  t r u e  variance changed, e r r o r  var iance  

would change propor t iona l ly  t o  it. Although i t  demands more information, 

t h e  Wiley & Wiley assumption i s  n o t  s t r i c t l y  weaker than Heise ' s ,  only 

d i f f e r e n t .  ( I r o n i c a l l y ,  t h e  da t a  they  used f o r  t h e i r  example, on reported 

earn ings ,  provide an  in s t ance  where i t  is  not  unreasonable t h a t  e r r o r  

va r i ance  might change p ropor t iona l ly  t o  t rue  variance.)  Er ror  var iance  

i s  q u i t e  c l e a r l y  a property of bo th  t h e  measuring instrument  and the  

popula t ion  t o  which i t  is  adminis te red ,  and not ,  a s  they claim,  of t h e  

former o n l y ( ~ i 1 e y  & Wiley, 1970, p. 112).  The i s s u e  i s  thus l e s s  c lear -  

c u t  than they imply.17 By l eav ing  t h e  da t a  unstandardiaed, t h e  Wiley 

17The Wileys' most f o r c e f u l  c r i t i c i s m  of t he  Heise a s s m p t i o n  
of constant  r e l i a b i l i t y  i s  simply wrong, a s  Heise pointed out  i n  
h i s  comment ( ~ e i s e ,  1970). This c o r r e c t i o n  should have been included 
o r  incorporated when t h e  Heise and Wiley & Wiley a r t i c l e s  were repr in ted  
i n  Blalock (1971). 



& Wiley model gains whatever addit ional  information i s  i n  the observed 

variances, so tha t  it w i l l  give d i f fe ren t  r e s u l t s  from the Heise model 

i f  and only i f  these change. It w i l l  give b e t t e r  r e s u l t s  i f  changes 

i n  the observed variances a r e  primarily due to changes i n  the t rue ,  and 

not  the e r r o r  variance;  and we must remember tha t  the l a t t e r ,  but not 

the  former, i s  l i a b l e  t o  change from sampling e r ro r .  

We suspect tha t  the  Wileys' assumptions w i l l  be more r e a l i s t i c  

than Heise's i n  most appl ica t ions  involving subs tan t i a l  time in tervals .  

Our data span only a few months; and we bel ieve (having looked a t  the 

r e s u l t s  of both models) t h a t  over such a short  period changes i n  the 

variance a r e  b e t t e r  a t t r i b u t e d  to  f luc tuat ions  i n  measurement er ror  than 

t o  changes i n  the  variance of the  t rue  scores. Rather than estimate 

th ree  separate r e l i a b i l i t y  coe f f i c i en t s  from t h i s  noise,  we prefer  to  

suppress i t  with the  simpler Heise algorithm. 

We may observe, i n  passing, tha t  i t  is  mathematically possible 

t o  subs t i tu te  an "instrumental variable" for  the  f i r s t  of the three 

measurements, and thereby obta in  r e l i a b i l i t y  and s t a b i l i t y  estimates 

from a two-wave panel. R e l i b i l i t y ,  a s  always, would be obtained a t  the 

intermediate po in t ,  which i n  t h i s  case would be the  f i r s t  measurement 

of the  var iable  one i s  in te res ted  in .  S t a b i l i t y  could be estimated 

exactly as  before. This p o s s i b i l i t y  seems of dubious value. An ins t ru-  

mental var iable  t o  be used with some other  v a r i a b l e  i n  a two-wave panel 

would have t o  be r e l a t e d  t o  tha t  o ther  v a r i a b l e  a t  the  f i r s t  time, but 

not  a t  the second time, except by way of i t s  e f f e c t  a t  the  f i r s t  time. 

Since we a re  t a lk ing  about the  very same v a r i a b l e  a t  both times, t h i s  

i s  qui te  a s t r ingen t  requirement. We s h a l l  no t  d iscuss  it fur ther .  



More Elaborate  Models 

A number of extensions have been proposed t o  the bas ic  model. 

Generally speaking, the  suggestions have been t o  c o l l e c t  data  i n  more 

than th ree  waves ; to  use severa l  i nd ica to r s  i n  measuring each conceptual 

va r i ab l e ;  and t o  genera l ize  the  not ions of s t a b i l i t y  and r e l i a b i l i t y  

by modeling severa l  conceptual va r i ab l e s  simultaneously. In  the  following 

s e c t i o n  we s h a l l  expla in  why we adopt none of these extensions. Our 

objec t ions  a r e  not  t o  t he  techniques themselves, but  t o  t h e i r  use i n  

answering empirical quest ions with r e a l  da ta .  We f e e l  t h a t  many of the  

models, p a r t i c u l a r l y  those based on mul t ip l e  i nd ica to r s  f o r  the  conceptual 

v a r i a b l e s ,  a r e  more properly considered a s  t oo l s  f o r  exploratory theory 

cons t ruc t ion  than f o r  empir ical  d i scuss ion  of the r e a l  world. Their 

use i s  not  appropr ia te  unless  one i s  w i l l i n g  t o  assume the  r e s p o n s i b i l i t y  

of imposing cons iderable  s t r u c t u r e  on the  data .  

To begin with,  i t  has been remarked t h a t  c e r t a i n  assumptions 

can be relaxed when measurements a r e  a v a i l a b l e  from more than th ree  

occasions (Werts, Joreskog, and Linn, 1971; Henry, 1973). The gains  

a r e  r e l a t i v e l y  sub t l e :  f o r  ins tance ,  one can es t imate  e r r o r  var iances 

a t  times o ther  than the  f i r s t  and l a s t ,  ins tead  of assuming constancy. 

Furthermore, t h e  a d d i t i o n a l  da t a  enable one t o  see how we l l  t h e  assumptions 

a r e  met. Since our panel d a t a  were co l l ec t ed  i n  only t h r e e  waves, we 

s h a l l  no t  d i scuss  these  v a r i a n t s  f u r t h e r .  

Secondly, mul t ip le - indica tor  models ( t h a t  i s ,  models inc luding  

more than  one i n d i c a t o r  o r  measurement of t he  conceptual v a r i a b l e ( s 1  

of i n t e r e s t )  have been advanced with enthusiasm (Blalock,  1970; Wertz, 

Linn, and Joreskog, 1971; Wheaton e t  a l . ,  1977). The i n t roduc t ion  of 



add i t i ona l  measured v a r i a b l e s  i n t o  the model g rea t ly  increases  the amount 

of information i n  the covariance matr ix,  which may be var ious ly  employed 

f o r  est imating add i t i ona l  parameters or  for  checking the  assumptions 

of a n  ove r iden t i f i ed  model by making redundant ca l cu la t ions .  In  p a r t i c u l a r ,  

Wheaton e t  a l .  have explo i ted  t h i s  ex t ra  information t o  incorporate 

i n t o  t h e i r  models e r r o r  terms co r re l a t ed  among themselves, o r  with the 

t r u e  va r i ab l e s ;  and a l s o  t o  address  more ca re fu l ly  t he  i s sue  of t heo re t i ca l  

s p e c i f i c a t i o n ,  which we s h a l l  t ake  up l a t e r .  On a simpler l e v e l ,  mul t ip le  

i n d i c a t o r s  permit one t o  s epa ra t e  r e l i a b i l i t y  and s t a b i l i t y  with only 

two waves of panel data .  

The s implest  reason f o r  our avoidance of mult iple- indicator  models 

i s  the  focus i n  t h i s  paper on c h a r a c t e r i s t i c s  of the  measures s p e c i f i c a l l y  

included i n  the  General Soc ia l  Surveys. Insofar  a s  poss ib l e  we wish 

t o  d iscuss  these measures without imposing any p a r t i c u l a r  t heo re t i ca l  

s t r u c t u r e ,  and mul t ip le - indica tor  models r equ i r e  very  p r e c i s e  knowledge 

of t he  r e l a t i o n  between theory and measures. More gene ra l ly ,  we be l ieve  

t h a t  severe problems of e s t ima t ion  and i n t e r p r e t a t i o n  a r i s e  when multiple- 

i nd ica to r  models a r e  used i n  measurement theory,  where, i f  anywhere, 

it i s  important t o  have a c l e a r  understanding of what one is  measuring. 

The power gained by using m u l t i p l e  i n d i c a t o r s  i s  based upon one's 

wi l l ingness  t o  c o r r e l a t e  t h e  e x t r a  i n d i c a t o r s  wi th  a l l  of t h e  other  measures 

i n  t h e  model, whi le  spec i fy ing  t h a t  these  c o r r e l a t i o n s  a r i s e  from a par- 

t i c u l a r l y  simple s t r u c t u r e .  Frequent ly one assumes t h a t  one ind ica to r  

i s  r e l a t ed  t o  o the r s  s o l e l y  by v i r t u e  of i t s  dependence upon a  s i n g l e  

conceptual v a r i a b l e  i n  t h e  model. Here the  a d d i t i o n  of a  new ind ica to r  

t o  a model with n o the r  measured v a r i a b l e s  provides n new c o r r e l a t i o n s ,  

b u t  requi res  only one more parameter es t imate .  



The gain i n  information from the new ind ica to r  outweighs the 

increased complexity of the model only because one has imposed such a 

simple s t r u c t u r e  on the  connection between the  ind ica to r  and the  r e s t  

of the model. 

Estimation of such models from sample data  poses a dilemma. 

Unless t he  various i n d i c a t o r s  of a "construct1' a r e  very highly co r r e l a t ed ,  

one or  both w i l l  inc lude  a subs t an t i a l  proport ion of e r r o r  var iance,  

t h a t  i s ,  var iance  a r i s i n g  somewhere o ther  than the  cons t ruc t  being measured. 

This would mean, f i r s t ,  t h a t  one i s  probably not  measuring the  construct  

very we l l ,  and more important ly,  t h a t  the  e r r o r  var iance  may wel l  be 

r e l a t e d  t o  something e l s e  i n  t he  model, which v i o l a t e s  the  very assumption 

t h a t  makes mul t ip le  i n d i c a t o r s  so he lp fu l .  For these (obvious) reasons,  

it i s  d e s i r a b l e  t o  have very r e l i a b l e  i nd ica to r s .  

On t he  o ther  hand, t he  ex t r a  information gained by throwing another  

v a r i a b l e  i n t o  the  sample c o r r e l a t i o n  or  covariance ma t r ix  decreases sharply 

i f  the  new v a r i a b l e  i s  h ighly  co r r e l a t ed  with another  v a r i a b l e  i n  t h e  

matr ix,  such as  the  o the r  i nd ica to r s  of t he  same cons t ruc t .  This i s  

e s s e n t i a l l y  t h e  m u l t i c o l l i n e a r i t y  problem i n  another  gu i se ,  and it  a r i s e s  

from the  presence of sampling e r r o r  i n  t h e  c o r r e l a t i o n s .  I f  two ind ica to r s  

of a cons t ruc t  a r e  h igh ly  c o r r e l a t e d ,  a l l  of the  information gained from 

t h e  second w i l l  be ex t r ac t ed  from the  s l i g h t  d i f f e r ences  between the  

c o r r e l a t i o n s  of the  two with o the r  v a r i a b l e s .  These small  d i f f e r ences ,  

a s  observed, a r e  d i sp ropor t iona te ly  a f f e c t e d  by sampling va r i a t i on .  

The r e s u l t i n g  i n s t a b i l i t y  of parameter es t imates  can spread through the  

model i n  complex ways. 

M u l t i c o l l i n e a r i t y  i s  simply a n  e s t ima t ion  problem, al though i t  

i s  one t h a t  i s  q u i t e  l i k e l y  t o  a r i s e  from mul t ip l e - ind ica to r  measurement 
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models. More se r ious ,  i n  our opinion, i s  the question of how one knows 

what i s  meant by the  unobserved va r i ab l e s  o r  "constructs ." In one of 

t h e  ea r ly  a r t i c l e s  on mul t ip le  i n d i c a t o r s ,  Costner (1969, p. 254 )  cautioned 

t h a t  these  do not  solve the  "semantic problem" of a t t r i b u t i n g  meaning, 

and t h a t  the  c o e f f i c i e n t s  of such measurement models "have no bearing 

whatsoever on the  appropriateness ,  i n  terms of conventional meanings, 

of t he  terms t h a t  a r e  a t tached  t o  the  a b s t r a c t  var iables ."  Subsequent 

methodological l i t e r a t u r e  has scarce ly  paid l i p  s e rv i ce  t o  Costner 's  warning. 

Analysts doing empirical work must take f u l l  r e spons ib l i t y  f o r  any 

i n t e r p r e t a t i o n  they br ing t o  cons t ruc t s  based on the  powerful factor-  

a n a l y t i c  techniques used i n  mu1 t i p l e - ind ica to r  models. As t o  the method- 

o l o g i s t s ,  people soph i s t i ca t ed  enough t o  develop mul t ip le - indica tor  measurement 

models sure ly  a r e  aware of t h e  all-too-common f a l l a c y  of concluding t h a t  

a  c e r t a i n  v a r i a b l e  i s  the b e s t  measure of a  concept because i t  has the  

h ighes t  pr inc ipa l - fac tor  loading out of a  group of va r i ab l e s  which seem 

t o  be measures of the  concept. Yet t h i s ,  e s s e n t i a l l y ,  i s  what one does 

i n  applying m u l t i p l e  i n d i c a t o r s  t o  quest ions of measurement r e l i a b i l i t y .  

The rep ly  t h a t  one i s  measuring "cons t ruc ts , "  n o t  concepts,  i s  weak: 

because pos tu l a t ing  cons t ruc t s  is  j u s t  a n  ad hoc way of dodging the  semantic 

problems; and because one always ignores  t he  unpleasant f a c t  t h a t  the  

meaning of a  cons t ruc t  changes with v i r t u a l l y  any r e s p e c i f i c a t i o n  of 

one ' s  model. Constructs  of t h i s  k ind ,  however convenient t h e i r  ana lys i s ,  

a r e  simply not  i n t e r e s t i n g  th ings  t o  t a l k  about .  Their connection with 

t h e  concrete  s o c i a l  world i s  gone, and one could summon i n t e r e s t  i n  them 

only i f  they proved t o  have g r e a t  p r e d i c t i v e  power. Such proof has not  

been produced. 

Thinking through t h e  imp l i ca t ions  of cons t ruc t ing ,  o r  imposing, 

a  mul t ip le - indica tor  model upon i t s  empir ica l  base d r i v e s  home the  point  
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t h a t  spec i f i ca t ion  of such a model, i n  a l l  i t s  d e t a i l ,  amounts to  a de f i -  

n i t i o n  of the construct  i t s e l f .  The successive models estimated by Wheaton 

e t  a l .  (1977) i l l u s t r a t e  t he  ambiguity which creeps i n  when one acknowledges 

the  d e f i n i t i o n a l  charac te r  of mu1 t i p l e - ind ica to r  techniques. They analyzed 

a cons t ruc t  ca l l ed  a l i e n a t i o n ,  which they measured with two sca les  ca l led  

anomia and powerlessness. Estimating f i r s t  a three-wave model with uncor- 

r e l a t e d  e r r o r s ,  they found t h a t ,  a s  a measure of a l i e n a t i o n ,  anomia was 

s l i g h t l y  more r e l i a b l e  than  powerlessness. (This i s  a ma t t e r  of r e l i a b i l i t y ,  

n o t  of v a l i d i t y  a s  we use the  term. The quest ion of v a l i d i t y ,  of how 

we l l  the construct  t o  which they assigned the name "al ienat ion" corresponds 

t o  any of the  uses s o c i o l o g i s t s  have made of t h a t  term, can  scarcely 

be formulated, much l e s s  answered. Each r ev i s ion  of the  model, and they 

d i scuss  e ight  d i s t i n c t  mul t ip le - indica tor  models i n  the  course of the 

a r t i c l e ,  redef ines  the cons t ruc t  and hence the  quest ion.)  This statement 

about the  r e l i a b i l i t i e s  of the  two measures meant, approximately, t h a t  

t h e  proport ion of the temporally s t a b l e  var iance  of anomia which was 

shared by powerlessness was g r e a t e r  than the  proport ion of t he  temporally 

s t a b l e  var iance of powerlessness which was shared by anomia. l8 They continued 

by est imating c o r r e l a t i o n s  between e r r o r  terms f o r  the  th ree  anomia measure- 

ments, and a l s o  f o r  the  t h r e e  powerlessness measurements. The former 

they found t o  be f a i r l y  l a r g e ,  and t h e  l a t t e r  i n s i g n i f i c a n t l y  d i f f e r e n t  

from zero by t h e i r  s t a t i s t i c a l  c r i t e r i a .  (This simply meant t h a t  anomia 

18 
Our nominal is t  i n t e r p r e t a t i o n s  of t hese  models a r e  not  intended 

t o  be prec ise  s ta tements  of what the  models do wi th  the  observed data .  
Precis ion would r equ i r e  much more complicated s ta tements ,  h igh ly  s p e c i f i c  
t o  the  model considered. A r e l a t i v e l y  simple complication, f o r  instance,  
i s  the presence of another  cons t ruc t ,  E, with  two i n d i c a t o r s ,  which 
r equ i r e s  some such phrase a s ,  " con t ro l l i ng  f o r  t h e  s t a b l e  var iance  common 
t o  Duncan's SEI index and education." 
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had some temporally s t a b l e  variance not shared with powerlessness.) 

The e f f e c t  of introducing these correlated er rors  for  the anomia sca le  

was to  s h i f t  some of the covariance between anomia measurements away from 

the  path y& the  construct a l i ena t ion ,  where i t  implied tha t  anomia mea- 

sured a l i ena t ion ,  and i n t o  the new path v ia  the correlated e r ro r s ,  where - 
it did not  imply any such thing. The " r e l i a b i l i t y "  of anomia as a measure 

of a l i ena t ion  was thus reduced, so  t h a t ,  a s  it happened, Wheaton e t  a l .  

( p .  127) concluded t h a t ,  "In f a c t ,  powerlessness i s  the more r e l i a b l e  

11 measure of a l i ena t ion  . . . This conclusion about the r e l a t i v e  r e l i a -  

b i l i t i e s  of the two sca les  sounds l i k e  a statement about the measurement 

of the fami l iar ,  i f  e lus ive ,  concept "alienation"; some people would 

even think t h a t  i t  re fe r s  somehow t o  concepts denoted "anomia" and "power- 

lessness." On the  contrary,  the  statement derives i n  i t s  e n t i r e t y  from 

the  impl ic i t  de f in i t ion  of the word "alienation" as  the s t ab le  variance 

shared between two sca les  named "anomia" and "powerlessness" i n  the  context 

of a r a the r  pa r t i cu la r  model. I f  a th i rd  measure of a l i ena t ion  were 

ava i l ab le ,  the  conclusion might change again,  and the  meaning would ce r t a in ly  

change; fo r  then one would be t a lk ing  about a d i f f e r e n t  a l i ena t ion ,  namely 

the  s t a b l e  variance common t o  a l l  three  measures.lg Evidently the  conclu- 

s ions tha t  one draws from a mult iple-indicator  model depend very heavily 

upon the  way theore t i ca l  cons t ructs  a r e  connected with measured var iables .  

19Wheaton e t  a l .  (p. 108) note  t h a t  under c e r t a i n  circumstances 
t h e i r  estimation technique does no t  need the  assumption tha t  the  paths 
from construct  t o  indica tor  a r e  constant over time, a n  assumption which 
11 amounts to  specifying t h a t  each of the measures . . . a r e  the  same measures 
( s i c )  across  time." Indeed without t h i s  r e s t r i c t i o n ,  one could use e n t i r e l y  
d i f f e r e n t  measures a t  the  d i f f e r e n t  times. This reckless  poss ib i l i ty- -  
which they do not  advocate-- i l lustrates the  f a c t  tha t  one can "estimate" 
almost anything by throwing i n d i c a t o r s  i n t o  the  covariance matrix and 
drawing a model. 



-53- 

I n  the present  work, we a r e  concerned with the  measured var iab les  

themselves, and we have no motivation f o r  specifying t h e o r e t i c a l  constructs  

p rec i se ly  and with convict ion.  We s h a l l  therefore r e f r a i n  from using 

t h e  mult iple- indicator  methods, whose in t e rp re t a t ion  depends upon such 

d e l i c a t e  spec i f i ca t ions .  

A t h i rd  refinement which we th ink  inappropriate  i s  the spec i f i ca t ion  

of r e l a t i onsh ips  between d i f f e r e n t  conceptual v a r i a b l e s ,  a s  discussed 

by Heise (1969) and i n  g r e a t e r  d e t a i l  by Wheaton e t  a l .  (1977). Issues 

of t h e o r e t i c a l  s p e c i f i c a t i o n  a r e  thought relevant  t o  measurement theory 

c h i e f l y  becuase s t a b i l i t y  es t imates  fo r  a  conceptual v a r i a b l e  w i l l  be 

biased by the  ex is tence  of o the r  v a r i a b l e s  causa l ly  p r i o r  t o  it.2o Thus, 

i n  Figure E, some v a r i a b l e  S (he re  assumed pe r f ec t ly  s t a b l e  f o r  s impl ic i ty)  

inf luences the values of a  v a r i a b l e  T a t  a l l  th ree  times when T i s  measured 

by the  ind ica tor  M. I f  we do not  e x p l i c i t l y  inc lude  S i n  our model, we 

w i l l  a t t r i b u t e  a l l  of t he  covariance between, say,  MI and M2 t o  the  route  

d i r e c t l y  through T1, T2, and t h e  " s t a b i l i t y "  path connecting them; whereas 

Fig. E. E f f e c t  of p r i o r  v a r i a b l e s .  

20 
I f  t h i s  sounds l i k e  a very  sweeping s ta tement ,  i t  i s .  Wheaton 

e t  a l .  d i scuss  the  ques t ion  a t  some length ,  bu t  do n o t  remark on the  
extremely broad impl ica t ions  of t h e i r  point  of view. W e  s h a l l  note  some 
of these  here. 



some of t h i s  covariance properly belongs to  the route by way of TI ,  S, 

and T2, which bypasses the s t a b i l i t y  path TIT2. Wheaton e t  a l .  consider  

consequences of such pr ior  var iables  i n  some d e t a i l .  

Their conclusion (p. 91) i s  t h a t  i f  one wishes to  obt7.h "estimates 

of the  ' t r u e '  s t a b i l i t y 1 '  of some va r i ab le ,  one must " f i r s t  explore the  

p o s s i b i l i t y  t h a t  c e r t a i n  concomitant va r i ab les  may be causal ly r e l a t ed  

t o  the  s i n g l e  var iable"  i n  question. This i s  c e r t a i n l y  a good thing 

t o  th ink  about,  but  hardly something t o  est imate.  I n  s c i e n t i f i c  research 

the  p o s s i b i l i t y  t o  which they a l l u d e  i s  normally taken to  be a c e r t a i n t y ,  

of almost axiomatic character:  things have causes. The attempt to a s sess  

the  s t a b i l i t y  of a va r i ab le  independently of a l l  i t s  causes w i l l  be 

f u t i l e .  21 In  f a c t ,  i t  i s  not by any means self-evident  why one would 

want t o  evaluate the  s t a b i l i t y  of a v a r i a b l e  i n  i t s e l f ,  independent of 

a l l  i t s  causes; nor is it c l e a r  what such a pure s t a b i l i t y  would mean. 

We c e r t a i n l y  concede t h a t  it may be use fu l ,  i n  some ins tances ,  

t o  cont ro l  f o r  the  s t a b i l i t y  o r  (more o f t en )  i n s t a b i l i t y  coming frqm 

one o r  two p r i o r  va r i ab les ,  provided t h a t  one does not  speak of completely- 

spec i f i ed  sys tems o r  s imi la r  i l l u s i o n s ,  and t h a t  one has a c l e a r  conception 

of what he means by the  pur i f i ed  s t a b i l i t y  parameters. In p a r t i c u l a r ,  

the  example i n  the  Wheaton e t  a l .  paper seems a sens ib le  appl ica t ion  

of t h e i r  techniques, and an argument f o r  the  occasional  usefulness of 

these.  As  we have remarked above, however, w e  do not  have occasion 

here  f o r  d is t inguishing a v a r i a b l e ' s  s t a b i l i t y  from i t s  s t a b i l i t y  independent 

21 
Wheaton e t  a l .  concluded t h a t  t h e i r  s t a b i l i t y  est imates were 

"bottoming out" when, a f t e r  some exp lo ra t ion ,  they incorporated i n t o  
t h e i r  model the  p r i o r  v a r i a b l e  SES, measured by Duncan's SEI and by education. 
They presented no evidence f o r  such a conclusion,  nor is i t  c lea r  what 
evidence could be presented. The number of p o s s i b l e  var iables  p r io r  

. t o  a l i e n a t i o n  must be very g rea t  indeed, and no one w i l l  have measures 
of a l l  of them. When t o  include p r i o r  v a r i a b l e s ,  and d e n  to  s top  including 
them, a r e  not methodological but  subs tan t ive  ques t ions .  



-55- 

of some spec i f i c  cause. We a r e  considering var iab les  a s  they a r e  measured 

on the GSS, and we p re fe r  to  speak of t h e i r  s t a b i l i t y  regard less  of whether 

i t  i s  inherent  or t ransmit ted.  

Categorical  Data 

Thus f a r  we have discussed techniques for  the ana lys i s  of var iab les  

which take on e s s e n t i a l l y  continuous values.  For such va r i ab l e s  one 

n a t u r a l l y  def ines  the measurement e r r o r  a s  the d i f f e r ence  between t rue  

and measured scores.  I f  scores  a r e  not such tha t  these  d i f fe rences  may 

be meaningfully compared, t h e  path-analyt ic  techniques do not apply. 

We s h a l l  now consider v a r i a b l e s  which have no such s c a l e ,  t ak ing  on d i s c r e t e  

values.  We s h a l l  speak only of dichotomies. The mat r ix  algebra behind 

Henry's technique gene ra l i ze s  e a s i l y ,  bu t  would r equ i r e  a much l a r g e r  

case base f o r  polytomies, i n  order  t o  est imate the  necessary condi t iona l  

p robab i l i t i e s .  A dichotomous measurement, then, y i e l d s  e i t h e r  the r i g h t  

answer o r  the wrong answer; a l though one does not  know which answer 

i s  r i g h t  for  a p a r t i c u l a r  case,  one must presume t h a t  t he re  i s  a r i g h t  

answer (a " la ten t  s t a t e " )  i f  one i s  t o  def ine  measurement e r r o r .  Relia- 

b i l i t y ,  defined a s  the propor t ion  of measured var iance  which would be 

"explained" by the  t r u e  v a r i a b l e ,  i s  not a concept r e l evan t  t o  dichotomies. 

One i s  instead i n t e r e s t e d  i n  t he  proport ion of measurements which a r e  

wrong, o r ,  on the ind iv idua l  l e v e l ,  t he  p r o b a b i l i t y  t h a t  a person w i l l  

g ive  the wrong response. I n  t h i s  context a r e l i a b l e  measure i s  one which 

i s  l i k e l y  t o  give t h e  r i g h t  answer, r a t h e r  than, a s  be fo re ,  one which 

i s  l i k e l y  t o  give an  answer very  c l o s e  t o  the  r i g h t  one. 

Despite the  l a r g e  d i f f e r e n c e s  i n  d e f i n i t i o n  of e r r o r ,  Henry (1973) 

has shown tha t  a mathematical development of a dichotomous measurement 

model is possible  which p a r a l l e l s  t he  mu1 tiwave pa th-ana ly t ic  techniques. 



Henry's measurement model assumes tha t  persons i n  category 1 of a l a t e n t  

dichotomy have some p robab i l i t y  q of giving response 1, and probabi l i ty  11 

q12 of g iv ing  response 2, where q 11 + q12 = 1. Similar but not ident ica l  

parameters q and q22 cha rac t e r i ze  persons who a r e  r e a l l y  i n  category 2. 2 1 

Change i n  l a t e n t  s t a t e  i s  assumed to  happen according t o  a Markov chain: 

ind iv idua ls  change s t a t e  between measurements with p robab i l i t i e s  which 

a t  any given time depend only on t h e i r  cur ren t  s t a t e .  To iden t i fy  h i s  

model, Henry made the  f u r t h e r  assumption t h a t  response e r ro r s  occur 

independently: thus ,  a t  any given time, t he  p robab i l i t y  of measurement 

e r r o r ,  l i k e  t h a t  of change, depends only upon the  l a t e n t  s t a t e .  

We should note t h a t  these a r e  n o n t r i v i a l  assumptions. Persons 

who have j u s t  changed from one l a t e n t  s t a t e  t o  another  may be d i f f e r e n t  

from persons who have not  changed. They may be uns tab le ,  and hence more 

l i k e l y  t o  change aga in  (although here one must determine the  point a t  

which i n s t a b i l i t y  may be considered measurement e r r o r ) ;  or  they may 

have changed f o r  a reason,  which might render  them l e s s  l i k e l y  t o  r e v e r t  

t o  t h e i r  previous s t a t e .  Likewise, persons who have made erroneous responses 

may be l i k e l y  t o  repea t  them, f o r  most of the  same reasons t h a t  can produce 

co r re l a t ed  e r r o r s  i n  continuous va r i ab l e s .  It is not  su rp r i s ing  t h a t  

s t rong  assumptions a r e  needed t o  e x t r a c t  parameters f o r  measurement e r r o r ,  

i n  t h e  presence of l a t e n t  change, from a simple two by two by two cross-  

tabula t ion .  One would l i k e  t o  know how s e n s i t i v e  t h e  technique is  t o  

v i o l a t i o n s  of t h e  assumptions, bu t  t he  a lgebra  connecting t h e  l a t e n t  

processes with the  observed c ros s t abu la t ion  becomes q u i t e  complex w i t h  

a l t e r n a t e  s e t s  of assumptions, s o  t h a t  it i s  d i f f i c u l t  t o  d i s s e c t  t h e  

es t imat ion  algori thm. 



A t  any r a t e ,  we do not know of any d iscre te -var iab le  models fo r  

a s se s s ing  measurement e r r o r ,  i n  the  presence of change, t h a t  can employ 

weaker assumptions. We a r e  t he re fo re  l e f t  with the Henry algorithm, 

and the warning t h a t  i t s  Markov change model may be inappropr ia te  f o r  

soc io log ica l  da ta  l i k e  ours.  The algori thm y ie lds  est imates  of the 

p r o b a b i l i t y  of e r r o r  f o r  persons i n  each category of the  dichotomy, a t  

t h e  second of the  three  time poin ts .  We presume tha t  these  p r o b a b i l i t i e s  

would not  change very f a s t ,  and i n  p a r t i c u l a r  would not  change much over 

t h e  period of our three  measurements. Indeed, a s  mentioned above, t he  

genera l  three-wave s t r a t egy  es t imates  only the r e l i a b i l i t y  a t  the second 

measurement, so t h a t  one must always assume some constancy of parameters 

t o  obta in  r e l i a b i l i t i e s  a t  the  f i r s t  and l a s t  measurements. 

Detect ing Change i n  t he  GSS Data 

Blalock and Coleman have noted t h a t  p r a c t i c a l  problems a r i s e  

when one at tempts  t o  measure t r u e  change over a sho r t  time period,  i f  

t h e  magnitude of change i s  much l e s s  than t h a t  of measurement e r r o r  

 olema man, 1968, p. 453, n .  13) .  'Ihe techniques we have considered do 

n o t  avoid these problems. Measurement e r r o r  may have cons tan t  expectat ion,  

b u t  it i s  subject  t o  sampling v a r i a b i l i t y ;  the problems a l luded  t o  by 

Blalock and Coleman a r i s e  when t h i s  v a r i a b i l i t y  t u rns  out  t o  be a s  great  

a s  the  amount of  t rue  change. We have some cause f o r  apprehension concern- 

ing  the  GSS re in te rv iews ,  then ,  where a l l  t h r ee  in te rv iews  took place 

w i t h i n  about t h ree  months.  he mean i n t e r v a l  between measurements 1 

and 2 was 46.9 days i n  1973, 46.4 days i n  1974; between measurements 

2 and 3, 33.3 days i n  1973, 32.5 days i n  1974.) 
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As described e a r l i e r ,  one est imates  the amount of change between 

measurements two and three  by comparing the  s t rength  of the  r e l a t i onsh ip  

between the  f i r s t  two measurements with t h a t  between the f i r s t  and t h i r d .  

I f  the (1 ,3 )  r e l a t i o n s h i p  i s  a c t u a l l y  observed to  be s t ronger  than the 

(1,2)  r e l a t i o n s h i p ,  t h i s  s t r a t egy  breaks down. Such a s i t u a t i o n  could 

occur f o r  two reasons,  one of which i s  of some importance. The d i r e c t i o n  

of t rue  change could have reversed sharply,  so  t h a t  ( loose ly  speaking) 

l o t s  of people changed i n  each i n t e r v a l ,  bu t  o v e r a l l ,  most of them ended 

out  c lo se  t o  where they had s t a r t e d .  This kind of process i s  implausible,  

except i n  very p a r t i c u l a r  circumstances. Furthermore, i t  i s  not compa- 

t i b l e  with the  change models assumed by the  three-wave techniques, and 

would not  be proper ly  descr ibed by t h e i r  es t imat ion  algorithms. Much 

more l i k e l y  would be t h e  explanat ion mentioned above, t h a t  f luc tua t ions  

i n  measurement e r r o r  s h i f t e d  the  c o r r e l a t i o n s  s u f f i c i e n t l y  t o  conceal 

what change took p l ace  between the  second and t h i r d  measurements. These 

s i t u a t i o n s  must be expected occas iona l ly ,  and i n  p a r t i c u l a r  when l i t t l e  

t r u e  change occurs.  They do no t  con t r ad ic t  t he  models; but  they w i l l  

produce meaningless parameter es t imates ,  such a s  s t a b i l i t y  c o e f f i c i e n t s  

g r e a t e r  than un i ty .  

Among thir ty- two v a r i a b l e s  or  s c a l e s  deemed s u i t a b l e  f o r  ana lys i s  

with Pearson c o r r e l a t i o n s ,  t h e  mean c o r r e l a t i o n  between measurements 

one and two was .786, whi le  t h a t  between one and t h r e e  was .783. Further-  

more, rI3 was a c t u a l l y  g r e a t e r  than r12 f o r  h a l f  of t he  var iab les  ( s i x t e e n  

out  of thirty-two; t h e  Heise s t a b i l i t y  e s t ima te s  would be g rea t e r  than 

one f o r  these s i x t e e n  v a r i a b l e s . )  Among f i f t y - seven  dichotomized v a r i a b l e s ,  

t he  mean propor t ion  of respondents whose answers agreed between f i r s t  

and second measurement was .871; between f i r s t  and t h i r d ,  .867. Again, 
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the  agreement between one and three  was g rea t e r  than between one and 

two f o r  a  p l u r a l i t y  of va r i ab l e s  (28 out of 60, with (1,2)  g r e a t e r  than 

(1,3)  f o r  21 v a r i b l e s  and i d e n t i c a l  proportions fo r  11 v a r i b l e s ) .  Measure- 

ment e r r o r  c l e a r l y  swamped whatever change did take place. 

Despite t h i s  pa t t e rn ,  we a c t u a l l y  do be l ieve  tha t  t he re  was change 

i n  some v a r i a b l e s ,  even over a  mere eleven weeks. Both the r econc i l i a t i ons  

and a  crude a n a l y s i s  of re in te rv iew timing i n d i c a t e  some t r u e  change. 

We attempted t o  l o c a t e  i t  by c l a s s i f y i n g  our va r i ab l e s  i n t o  th ree  groups: 

those we were confident  would be p e r f e c t l y  o r  almost p e r f e c t l y  s t a b l e ;  those 

we expected t o  be r e l a t i v e l y  uns tab le ;  and an intermediate  group. This 

c l a s s i f i c a t i o n  d id  not  help.  Even f o r  the  changeable and in te rmedia te  

groups of v a r i a b l e s  the mean (1 ,2)  r e l a t i o n s h i p  exceeded t h e  mean (1 ,3)  

r e l a t i o n s h i p  by u t t e r l y  t r i v i a l  amounts: .003 and .009, r e spec t ive ly ,  

f o r  the  c o r r e l a t i o n s ,  .012 and .013, r e spec t ive ly ,  f o r  the agreement 

proport ions.  Sampling v a r i a t i o n s  i n  measurement e r r o r  was ev ident ly  

f a r  too la rge  f o r  us t o  make any reasonable es t imates  of the  s t a b i l i t y  

of these  va r i ab l e s .  (Another p o s s i b i l i t y ,  f o r  some v a r i b l e s ,  i s  t h a t  

11 t rue" change occurred so r ap id ly  a s  t o  look l i k e  measurement e r r o r . )  

Thus f a r  we simply know t h a t  our v a r i a b l e s ,  i n  t he  aggregate ,  

appear s t a b l e  over the  s h o r t  r e in t e rv i ew period. W e  need no t  use the  

three-wave techniques,  bu t  can simply observe t h a t  the  s t a b i l i t i e s  a r e  

very  c l o s e  or  equal  t o  un i ty  over t h i s  period. I f  we l i k e d ,  we could 

even choose a  few v a r i a b l e s  whose observed r e l a t i o n s h i p s  were a t tenuated  

over the  longer per iod,  and apply t h e  Heise o r  Henry technique t o  them. 

(of  course,  t h e  argument of l e s s  than  pe r f ec t  s t a b i l i t y  would be weak 

s t a t i s t i c a l l y  g iven  the  ca re  wi th  which we would have t o  s e l e c t  such 
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va r i ab le s . )  S t i l l ,  what we have sa id  so f a r  poses no problems fo r  

es t imat ion  of t e s  t - re tes  t r e l i a b i l i t y ,  f o r  with no appreciable  t rue  

change, one can simply use the  t e s t - r e t e s t  co r r e l a t ion .  Alas, the  r e a l  

s i t u a t i o n  i s  f a r  more complicated. 

Correlated Error  

One of the  most vexing problems i n  quan t i t a t i ve  measurement 

theory i s  the p o s s i b i l i t y  t h a t  response e r r o r s ,  ins tead  of being random, 

may be co r r e l a t ed  with something e l s e  i n  the  measurement model: e i t h e r  

wi th  the value of the t r u e  v a r i a b l e  i t s e l f ,  o r  simply among themselves 

a t  d i f f e r e n t  times. Errors  may be co r r e l a t ed  with the t r u e  va r i ab l e ,  

f o r  example, because of respondents '  d e s i r e  t o  appear average o r  t yp ica l ,  

o r  simply because the s c a l e  on which something i s  measured does not a l low 

f o r  extreme values.  E i the r  of t hese  s i t u a t i o n s  forces  some reported 

scores  toward the  cen te r ,  s o  t h a t  e r r o r s  a r e  nega t ive ly  co r r e l a t ed  with 

t r u e  score.  Such c o r r e l a t i o n s  d i s t o r t  the i n t e r v a l  p rope r t i e s  of the  

s c a l e  a s  compared t o  t h e  t r u e  score ,  so  t h a t  equal measured i n t e r v a l s  

do no t  correspond t o  equal " t rue i n t e r v a l s  .'I They may impair o r  improve 

such s tandards of c r i t e r i o n  v a l i d i t y  a s  the l i n e a r i t y  of r e l a t i onsh ips  

with o ther  v a r i a b l e s ;  t h e i r  e f f e c t  on measurement of t he  t rue  v a r i a b l e  

remains unknown unless  one has a  very p r e c i s e  d e f i n i t i o n  of the  l a t t e r .  

More se r ious  is  t h e  p o s s i b i l i t y  t h a t  measurements made repeatedly 

tend t o  reproduce the  same e r r o r s ,  t h a t  i s ,  t h a t  e r r o r s  a r e  co r r e l a t ed  

among themselves. Er rors  a r e  reproduced, f o r  ins tance ,  i f  respondents 

remember t h e i r  previous answers and t r y  t o  be cons i s t en t .  However, 

t he re  need be no such s imple causa l  connection. Anything o ther  than 

the  t r u e  variable--however one de f ines  that--which causes l a t e r  responses 



t o  be s imi l a r  t o  e a r l i e r  ones leads to  cor re la ted  e r r o r  terms. A number 

of touchy d e f i n i t i o n s  a r e  needed t o  give substance t o  the  concept of 

e r r o r  co r r e l a t ion ,  a s  i n  many aspec ts  of measurement theory. For example, 

t h e  causal  e f f e c t  of p r i o r  va r i ab l e s  can be e x p l i c i t l y  modelled as  such, 

bu t  could equal ly be t r e a t e d  a s  e r r o r  co r r e l a t ions .  Werts, Linn, and 

Joreskog (1971, pp. 404-406) have remarked on the care  t h a t  must be taken 

i n  d is t inguish ing  conceptual ly between e r r o r  co r r e l a t ions  and various 

o the r  p o s s i b i l i t i e s .  

Methods f o r  numerical es t imation of co r r e l a t ions  between e r r o r  

terms have been proposed, and i n  some ins tances  ca r r i ed  out  on data  thought 

appropr ia te  t o  them  lalo lock, 1970; Wiley & Wiley, 1974; Wheaton e t  a l .  

1977). Although these  est imates  f requent ly  y i e l d  l a r g e  values for  the 

e r r o r  co r r e l a t ions ,  a t  l e a s t  where the  r e s u l t s  a r e  published, they only 

apply t o  co r r e l a t ions  s t ruc tu red  appropr ia te ly  f o r  the  method used i n  

de t ec t ing  them. It i s  obvious t h a t  the  way i n  which one searches f o r  

co r r e l a t ed  e r r o r  l i m i t s  t he  kind of c o r r e l a t i o n  one can f ind .  Correlated 

e r r o r s  a r i s i n g  from a survey quest ion t h a t  i s  hard t o  understand could 

no t  be s t a t i s t i c a l l y  de tec ted  without mu l t ip l e  i n d i c a t o r s ,  f o r  they would 

reappear each time t h e  quest ion was asked. Any technique using s i n g l e  

i n d i c a t o r s  would then  underest imate the  magnitude of e r r o r  cor re la t ion .  

Mult iple- indicator  techniques,  of course,  f a c e  t h e  problems of est imation 

and i n t e r p r e t a t i o n  we  have out l ined  above. 

We s h a l l ,  however, p resent  some evidence t h a t  e r r o r  co r r e l a t ions  

a r e  not  a t  a l l  in f requent  i n  t e s t - r e t e s t  survey da t a .  For reasons t h a t  

w i l l  become c l e a r  i n  t h e  d iscuss ion ,  we do n o t  in tend  t o  propose any 

p a r t i c u l a r  way of dea l ing  with them. The c o r r e l a t e d  e r r o r s  appear t o  

a r i s e  from the in t e rv i ew format, t h e  length  of t h e  ques t ionnai re ,  t he  



ordering of the  ques t ions ,  o r  some combination of these. In  both of 

our three-wave panels ,  t h e  o r ig ina l  o r  f i r s t  interview was conducted 

i n  person and requi red  over an  hour, on average, t o  complete. The second 

and t h i r d  in te rv iews  i n  con t r a s t ,  were conducted over the phone by a 

d i f f e r e n t  in te rv iewer ,  using a much s h o r t e r  (10 t o  15 minutes) question- 

n a i r e  wi th  the quest ions ordered d i f f e r e n t l y .  I f  these f ac to r s  did n o t  

in f luence  measurement e r r o r ,  one would expect the  (2,3)  r e l a t i o n s h i p  

t o  be t h e  l a r g e s t  of t he  th ree  between a t h i r d  and ha l f  of the  time. 

(The (2 ,3)  r e l a t i o n s h i p  would be l a r g e s t  a t h i r d  of the  time, by chance, 

i f  no t r u e  change were involved, only measurement e r ro r .  I f  change 

occurred, t h e  propor t ion  could r i s e  t o  h a l f  o r  perhaps s l i g h t l y  more, 

s ince  t h e  2-3 time i n t e r v a l  averaged a l i t t l e  s h o r t e r  than the  1-2, and 

was always l e s s  than 1-3. We argued i n  t h e  l a s t  s ec t ion  t h a t  l i t t l e  

o r  no t r u e  change was d e t e c t a b l e  f o r  most of our v a r i a b l e s ,  s ince  t h e  

(1,3)  r e l a t i o n s h i p  was t y p i c a l l y  a s  l a rge  a s  the  (1,2)  .) 

Of the  32 s e t s  of t e s t - r e t e s t  c o r r e l a t i o n s  i n  Appendix 4, rzg 

i s  the l a r g e s t  i n  23 ins tances .  And t h i s  unders ta tes  the d i f f e r ence ,  

f o r  some of the  v a r i a b l e s  a r e  so r e l i a b l e  t h a t  a " ce i l i ng  e f f ec t "  obscures 

d i f f e r ences  between t h e  c o r r e l a t i o n s .  Among t h e  23 s e t s  where any of 

t he  t h r e e  c o r r e l a t i o n s  i s  l e s s  than . 9  (and hence the re  i s  room f o r  

d i f f e r ences  t o  show themselves),  rp3 i s  t h e  l a r g e s t  i n  19 ins tances .  

The p a t t e r n  among t h e  agreement propor t ions  i s  t h e  same: the (2 ,3 )  

agreement i s  s t r i c t l y  l a r g e r  than both (1 ,2)  and (1 ,3)  i n  39 of  57 

ins tances  , over two- t h i r d s .  Where one o r  more propor t ion  i s  l e s s  than  

.9, t h e  (2,3)  r e l a t i o n s h i p  i s  t he  s t r o n g e s t  i n  31 of 42 ins tances ,  over  

three-quarters .  Considering t h e  means of each measure of agreement, 

we have : 
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Correlat ions (n=32) Proportion of agreement (n=57 

(2,3)  .838 .902 

Measurements two and th ree  were simply more a l i k e  than was e i t h e r  of them 

wi th  measurement one, which d i f f e r e d  i n  format, length,  and ordering.  

We have already argued, by comparing the  (1,2)  r e l a t i onsh ips  with the  

(1 ,3 ) ,  t h a t  change over t hese  time periods i s  of neg l ig ib l e  magnitude. 

We the re fo re  be l ieve  t h a t  t he  s t rong  (2,3)  r e l a t i onsh ips  a r e  not  due 

t o  t he  sho r t e r  i n t e rva l  between those two measurements. The d i f f e r ence  

ev iden t ly  arose from the circumstances of the interview. 

The weakening of t he  t e s t - r e t e s t  r e l a t i onsh ip  ac ros s  the  changes 

i n  interview format, l eng th ,  and order ing  ind ica tes  t h a t  one o r  more 

of these  f ac to r s  a f f e c t s  response e r r o r .  In  the language of path ana lys i s ,  

response e r r o r s  a r e  co r r e l a t ed  among in te rv iews  of the same type. This 

has immediate consequences f o r  t h e  three-wave model i n  Figure D, which 

is  no longer i d e n t i f i e d ,  under any reasonable s e t  of assmptions, i f  we 

add cor re la ted  e r r o r  terms between measurements two and th ree .  We f e e l  

t h a t ,  i n  addi t ion ,  t he  imp l i ca t ions  of these e r r o r  c o r r e l a t i o n s  go much 

f u r t h e r ,  a f f e c t i n g  a l l  r e sea rch  i n t o  t e s t - r e t e s t  r e l i a b i l i t y .  

Changing various a s p e c t s  of t h e  way t h e  interview i s  conducted 

weakens the t e s t - r e t e s t  r e l a t i o n s h i p .  One's immediate r e a c t i o n  i s  t o  

s ay ,  very  wel l ,  l e t  us keep t h e  in t e rv i ew s i t u a t i o n  cons tan t  and avoid 

such d is rupt ions .  This would indeed be a n  e f f e c t i v e  way of conceal ing 

t h e  problem. Behind the  scenes,  however, whatever extraneous f a c t o r s  

a f f e c t  response e r r o r  would s t i l l  opera te ;  e r r o r s  would s t i l l  be cor re la ted ;  

and est imates  of r e l i a b i l i t y  o r  s t a b i l i t y  would be wrong. One could 
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a l t e r n a t i v e l y  t r y  t o  es t imate  the  s i ze  of the  e r r o r  co r r e l a t ions  by comparing 

t e s t - r e t e s t  r e l a t i onsh ips  wi th in  a  s ing le  type of interview t o  those 

across  a  change; f o r  ins tance ,  i n  the  GSS da t a ,  by comparing ( 2 , 3 )  r e l a -  

t ionships  with (1,Z) .  Such comparisons would be of l i t t l e  use,  however. 

They would i n d i c a t e  not  t he  t o t a l  e r r o r  co r r e l a t ions ,  bu t  only the  extent  

t o  which these were d is rupted  by a  p a r t i c u l a r  change i n  interview medium, 

length ,  and ordering.  As  discussed e a r l i e r ,  t h e  number of poss ib le  sources 

of e r r o r  c o r r e l a t i o n  i s  very g rea t .  While one can recognize here an 

opening f o r  a g rea t  dea l  of ( r a t h e r  expensive) experimental work, i t  

i s  un l ike ly  t h a t  r e s u l t s  of any p r a c t i c a l  use w i l l  be  forthcoming soon. 

Indeed, a s  one changes more and more aspec ts  of t he  interview,  attempting 

t o  d i s rup t  g r e a t e r  amounts of t h e  e r r o r  c o r r e l a t i o n s ,  t h e  necessary assumptions 

about constancy of random e r r o r  become q u i t e  improbable. As soon as  one 

acknowledges the  pervasive presence of nonrandom e r r o r ,  which i s  cons is ten t  

ac ros s  r e t e s t s  bu t  un re l a t ed  t o  what one wants t o  measure, t h e  prospects 

f o r  r e a l i s t i c a l l y  modelling t h e  " t rue  var iab les"  behind the  observed 

ones recede very f a r .  This does no t  compromise t h e  a n a l y s i s  of survey 

d a t a  i n  general ,  f o r  a  g rea t  dea l  of i n s igh t  has been and w i l l  continue 

t o  be drawn from admit tedly imperfect  measurements. We do be l ieve  t h a t  

t h i s  nonrandom e r r o r ,  which appears  t o  be of magnitude comparable t o  

t h e  random e r r o r ,  i n v a l i d a t e s  most a t tempts  t o  p u r i f y  soc io log ica l  models 

from measurement e r r o r .  E f f o r t s  t o  separa te  t h e  r e a l  from the  unwanted 

i n  something a s  complex a s  a  s o c i a l  survey r e l y ,  n e c e s s a r i l y ,  on very 

s t rong  assumptions a s  t o  what t h e  unwanted elements w i l l  look l i k e :  

t y p i c a l l y ,  t h a t  they w i l l  be a b s o l u t e l y  un re l a t ed  t o  anything. Perhaps 

it i s  for tuna te  t h a t  changes between t e s t  and r e t e s t s  i n  t h e  GSS panels 

have forced us t o  g ive  thought t o  t he  unl ikel ihood of t hese  assumptions, 

and the  harmful consequences of making them when they  a r e  no t  appropriate.  



S t a t i s t i c a l  Approaches: Summary 

I n  l i g h t  of our f ind ings ,  some of the "pract ical1 '  uses of socio- 
3 %  

l o g i c a l  t e s t - r e t e s t  da ta ,  i n  co r r ec t ing  f o r  a t tenuat ion  and i n  r e l a t ed  

methods of la ten t -var iab le  a n a l y s i s ,  appear problematic a t  bes t .  This 

i s  perhaps not a  bad thing.  The co r rec t ion  f o r  a t tenuat ion  i s  a  dubious 

improvement when the  poss ib le  kinds of measurement e r r o r  a r e  a s  var ied 

a s  they a r e  i n  soc io logica l  surveys. In  p rac t i ce ,  t h i s  "correct ion" 

i s  simply a  way of making l i t t l e  co r r e l a t ions  i n t o  bigger ,  more i n t e r -  

e s t i n g  c o r r e l a t i o n s ,  by giving oneself  t he  bene f i t  of every doubt. One 

assumes t h a t  a l l  sources of e r r o r  a r e  random, t h a t  i s ,  t h a t  they a l l  - 
a c t  t o  a t t e n u a t e  t he  observed c o r r e l a t i o n .  I f  simple t e s t - r e t e s t  cor- 

r e l a t i o n s  a r e  used, one a l s o  assumes t h a t  no t rue  change occurred ' i n  

t he  i n t e r v a l .  We suspect t h a t  it i s  c o r r e c t  to  say t h a t  the  "true" 

cor re la t ion- - to  the  ex ten t  t h a t  t h i s  can be defined--is usua l ly  l a r g e r  

than  the  observed co r re l a t ion .  Even so, i t  i s  hard ly  good s c i e n t i f i c  

p r a c t i c e  t o  make assumptions f o r  t h e  purpose of explo i t ing  t h e  very 

imprecis ion of one's measurements. Researchers i nev i t ab ly  s t a r t  with 

t h e  observed co r re l a t ion ,  and so f i n d  themselves i n  t h e  awkward pos i t i on  

of hoping t h e i r  measurements a r e  u n r e l i a b l e ,  so  t h a t  t h e i r  f indings w i l l  

be s t ronger  and therefore  more i n t e r e s t i n g ,  

Our general  f ee l ing  i s  t h a t  one should be very caut ious  i n  claiming 

t o  have solved the  problems of s o c i o l o g i c a l  measurement. Avai lable  methods 

can only be considered hypo the t i ca l  and exploratory;  r e g r e t t a b l y ,  such 

q u a l i f i c a t i o n s  have a  way of g e t t i n g  l o s t  between t h e  producer and the  

consumers of research.  With the  techniques we have surveyed one can 

w r i t e  empir ical  sociology which pu rpor t s  t o  be f r e e  from measurement 

e r r o r .  The author  of such a  s tudy ,  i f  competent, w i l l  know h i s  f indings 



f o r  what they a re :  t he  impl ica t ions  of a s e t  of assumptions which a r e  

no t  t e r r i b l y  p l aus ib l e ,  bu t  which had t o  be made i f  any impl ica t ions  

a t  a l l  were to  be drawn. This i s  how science works, and the re  i s  nothing 

wrong with i t ,  so  long a s  one recognizes the ex ten t  t o  which the  r e s u l t s  

were imposed by the  research  design. These l imi t a t ions  should be acknowledged, 

however. To a s s e r t  t h a t  one has surmounted the  problems of measurement 

e r r o r  i s  simply f a l s e .  To imply t h e  same (as  by phrasing t h e  qua l i f i ca t ions  

i n  terms of "the usual  assumptions" when s t a t i n g  r e s u l t s ) ,  i s  irrespon- 

s i b l e ;  f o r  the hypo the t i ca l  t a l k  about t rue  scores disarms the  natural-- 

and healthy--skepticism of t he  unsophist icated reader  about conclusions 

drawn from f a l l i b l e  da ta .  

We attempted i n  t h e  previous sec t ion  t o  present  evidence t h a t  

t he  assumptions requi red  by present  techniques f o r  e l imina t ing  measurement 

e r r o r  a r e  not merely h y p o t h e t i c a l ,  bu t  a l t oge the r  unacceptable  f o r  a 

v a r i e t y  of survey v a r i a b l e s .  Although not  intended a s  such, t h e  1973-74 

GSS re in te rv iew panels  may be regarded a s  a quasi-experimental search 

f o r  response e r r o r  c o r r e l a t e d  with t h e  interview s i t u a t i o n .  We found 

these  kinds of c o r r e l a t e d  e r r o r  t o ,  be widespread and o f t e n  s u b s t a n t i a l .  

This f inding should s u r p r i s e  no one who has thought about t h e  problem. 

It does re inforce  t h e  d i s t i n c t i o n  one must make between methodological 

soph i s t i ca t ion  and empir ica l  adequacy when eva lua t ing  a n a l y t i c a l  techniques. 

In  summary, we have no t  ex t rac ted  any magic numbers from the  

1973-74 three-wave panels .  We do present  t he  means, va r i ances ,  and 

co r re l a t ions  i n  Appendices 3 and 4, f o r  the convenience of people who 

be l i eve  i n  magic. The three-wave design was chosen f o r  t hese  s tud ie s  

t o  permit  the s epa ra t ion  of r e l i a b i l i t y  from s t a b i l i t y ;  we have wr i t t en  

a t  some length t o  e x p l a i n  why we have f a i l e d  t o  c a r r y  through the  o r ig ina l  



purpose. The c lose  spacing of the three  waves and the major changes 

i n  the  interviewing s i t u a t i o n  blocked our i n i t i a l  a t tempts  t o  analyze 

s t a b i l i t y  and r e l i a b i l i t y .  However, only the  conjunction of these "problems" 

i n  the design revealed the  more ser ious  d i f f i c u l t i e s  inherent  to  the  app l i -  

ca t ion  of standard l a t en t -va r i ab l e  techniques to  r e a l  t e s t - r e t e s t  data .  

Conclusion 

Our d iscuss ion  of the  GSS t e s t - r e t e s t  data  has had a double 

focus: t he  es t imat ion  of measurement e r r o r  and the  de t ec t ion  of t rue  

change i n  s i t u a t i o n s  contaminated by measurement e r ro r .  We have not  

embraced any of the c u r r e n t l y  a v a i l a b l e  techniques a s  s u i t a b l e  f o r  use 

wi th  our da t a ,  so  t h a t  we seem t o  be l e f t  with the proverb ia l  conclusion 

t h a t  you "can ' t  get  t he re  from here." Such pessimism, however, i s  

warranted only i f  we i n s i s t  upon a "plug-in" technique, something genera l ly  

u se fu l  t h a t  would r e l i e v e  us of t he  need t o  th ink  about the  problems 

a r i s i n g  from measurement e r r o r  and change. More modest goals  a r e  s t i l l  

worth pursuing. The i s sues  of r e l i a b i l i t y  and s t a b i l i t y  l i e  a t  t he  

foundations of empir ical  sociology,  and of s o c i a l  i nd ica to r s  research 

i n  p a r t i c u l a r .  Their c l a r i f i c a t i o n  i s  a worthy goal ,  even i f  they can 

never be l a i d  e n t i r e l y  t o  r e s t .  

Study of measurement e r r o r  i n  survey da t a  should, we th ink ,  be 

ca re fu l ly  d is t inguished  from t h e  study of simple assumptions about 

measurement e r r o r .  We have reached a few conclusions about measurement 

e r r o r  and t r u e  change a s  a c t u a l l y  found i n  t h e  GSS t e s t - r e t e s t  da ta .  

For most of our v a r i a b l e s ,  t e s t - r e t e s t  a s soc i a t ions  were not  weakened 

during the  lapse  of a month between second and t h i r d  measurements. This 

implies e i t h e r  t h a t  they were ha rd ly  changing a t  a l l ,  o r  t h a t  change 
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took the  form of more-or-less random f luc tua t ions ,  s t a t i s t i c a l l y  i nd i s -  

t i ngu i shab le  from measurement e r r o r .  Furthermore, we have found t h a t  

t e s t - r e t e s t  consistency i s  h igher  f o r  demographic v a r i a b l e s ,  which 

usua l ly  r e f e r  to  objec t ive  condi t ions ,  than f o r  the more subjec t ive  

a t t i t u d i n a l  and eva lua t ive  quest ions.  Among demographics, consistency 

i s  n a t u r a l l y  g r e a t e s t  f o r  permanent t r a i t s .  Questions r e f e r r i n g  t o  past  

events  o r  condi t ions,  and quest ions whose answers could change, show 

somewhat l e s s  consis tency.  

We have a l s o  found t h a t  changing the  way i n  which the  questions 

were asked, from a n  hour-long personal interview t o  a telephone interview 

with a rearranged and much s h o r t e r  quest ionnaire ,  reduced t e s t - r e t e s t  

consis tency markedly. Since t h e  t r u e  scores can hard ly  have depended 

upon such mat te rs ,  i t  i s  ev ident  t h a t  response e r r o r s  a r e  r e l a t e d  t o  

some a spec t s  of t he  in te rv iew s i t u a t i o n .  Some response e r r o r s  a r e  there- 

f o r e  co r r e l a t ed  between t e s t  and r e t e s t .  

Our suggestions f o r  f u t u r e  research a r e  va r i ed  but  prosa ic .  

Present incent ives  w i th in  t h e  profess ion  a r e  q u i t e  s u f f i c i e n t  t o  ensure 

continued work on soph i s t i ca t ed  modelling algori thms,  inc luding  those 

which incorporate  simple assumptions about measurement e r r o r .  We suggest 

f u r t h e r  work on t h e  fundamentals. Techniques such a s  v a l i d a t i o n ,  recon- 

c i l i a t i o n ,  and post- interview debr i e f ing  a t t a c k  t h e  problem of response 

e r r o r  d i r e c t l y ,  a t  t he  l e v e l  of t h e  ind iv idua l  respondent.  They do not  

lend themselves t o  s t a t i s t i c a l  a n a l y s i s ,  bu t  can be ve ry  h e l p f u l  i n  r e f in ing  

quest ion wordings, o r  simply i n  determining what a ques t ion  means t o  

respondents. Development of s c a l e s  t o  measure important  concepts ~ e r m i t s  

b e t t e r  measurement and some e s t ima te  of r e l i a b i l i t y .  F i n a l l y ,  t he  useful- 

ness  of panel methods i n  measuring change, c l a r i f y i n g  causa l  order ,  and 
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untangl ing the  e f f e c t s  of age, cohor t ,  and period i s  much tha t  fu r the r  

development would undeniably be valuable .  A pressing problem i n  panel 

s tud ie s  i s  the i d e n t i f i c a t i o n  of sources of e r r o r  cor re la t ion .  An experi-  

mental approach t o  t h i s  problem must be taken i f  one i s  t o  do more than 

study assumptions . 
Individual  l y  , our conclusions a r e  modest ones. The important 

po in t ,  we f e e l ,  i s  t ha t  problems of measurement e r r o r  and of change a r e  

s u f f i c i e n t l y  fundamental and s u f f i c i e n t l y  complex t h a t  we must a t t a c k  

them piecemeal, converging on them from various d i r ec t ions  and with various 

techniques,  bu t  always concentrat ing on r e a l  problems r a t h e r  than crude 

i d e a l i z a t i o n s  of them. 



APPENDIX 1 

On the 1972, 1973, 1974, and 1978 General Social Surveys, test/ 

retest data were collected as part of a methodological investigation 

of reliability and stability. On each survey, a random subsample of 

respondents on the GSSs were contacted by phone and reasked a selected 

subset of questions. In 1972 and 1978, the testlretest design consisted 

of the initial personal interview and a single telephone reinterview. 

In 1973 and 1974, the test/retest design consisted of the initial personal 

interview and two waves of telephone interviews for a total of three 

measurement points. In addition, in 1972 the reinterview subsample was 

further subdivided into three forms, each with approximately one-third 

of the reinterviews . 
Response rates on the first reinterview ranged between 72 and 

82 percent (see Table A-1). Breakoffs and refusals contributed 3 to 

6 percent of the nonresponse while inability to contact accounted for 

15 to 21 percent. From the more detailed 1978 breakdown of no contacts, 

it is apparent that having no telephone or not giving a telephone number 

was the major reason for not being able to make contact. Response rates 

for the second reinterview were .844 in 1973 and .929 in 1974. Unlike 

the first reinterview, refusals rather than inability to contact accounted 

for the majority of nonresponse. Response rates for both the first and 

second reinterviews (i.e., participated on both) were .619 in 1973 and 



NUMBER OF CASES, AND RESPONSE RATES BY Form/Waves 1972, 1973. 
1974, and 1978 Reinterviews 

1972 All forms 

Form A 
Form B 
Form C 

Year 

1973 Wave 1 

Wave 2 

No Phone/ 
No Number 

Attempted 
Reinterviews Refusals 

1974 Wave 1 

No Contact 

Wave 2 

Cwpleted 
Reinterview 

The mean interval between the interview and first reinterview 

was 22.7 days in 1972, 46.9 days in 1973, 46.4 days in 1974, and 33.9 

Break-of f s 

days in 1978. The mean interval between the interview and second re- 

interview was 80.2 days in 1973 and 78.9 days in 1974. 

'Jke 1972 reinterview forms covered 92 items (30 on form A, 40 

on form B, and 29 on form C).  Because seven questions appeared on more 

than one form, these total to 99. The 1973 data covered 55 questions 

on iAe first reinterview and 44 items on the second reinterview. In 

1974, the same 19 items appeared on both the first and second reinterviews. 
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In 1978, there were 23 items on the reinterview. In addition, in 1972 

and 1973 certain questions (13 in 1972 and 4 in 1973) were slated for 

reconciliation. The respondent's original response was coded on the 

reinterview form and if the respondent gave a different response on the 

reinterview, the reinterviewer was instructed to reconcile the different 

responses. A typical reconciliation probe inquired, "Now in the original 

interview, the interviewer recorded ( READ WHAT WAS RECORDED ) . 
Thinking about this for a moment, could you tell me why you think there 

is a difference between that time and now. (RECORD VERBATIM) .I1 
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APPENDIX 2 

(Percent Agreeing and Pearson Product-Moment Correlation) 

ABDEFECT 
ABHLTH 
ABNOMORE 
ABPOOR 
ABRAPE 
ABS INGLE 
AGE 
ATTEND 
BUS ING 
CAPPUN 
CHILDS 
CHLDIDEL 
CHLDMORE 
CLASS 
COLATH 
COLCOM 
COLSOC 
COMMUN 
CONARMY 
CONBUS 
CONCLERG 
CONEDUC 
CONFED 
CONFINAN 
CON JUDGE 
CONLABOR 
CONLEGIS 
CONMEDIC 
CONPRESS 
CONSCI 
CONTV- 
COURTS 
DEGREE 
DRINK 
EARNRS 
EDUC 
ETHNIC 
FAIR 
FAMILY 1 6  
FEPRES 
FEWORK 
FINALTER 

a In 1973 and 1974 the comparison i s  between the t e s t  and f i r s t  
r e t e s t .  A l l  items are dichotomized and "Don't Knows" are excluded from 
the analysis .  



FINRELA 
GETAHEAD 
GOVAID 
GUNLAW 
HAPPY 
HEALTH 
HELPFUL 
H I T  
INCOME 
INCOM16 
L I B  ATH 
L I B  COM 
L I B  SOC 
MADEG 
MAEDUC 
MARITAL 
MOBILE 1 6 
NATAID 
NATARMS 
NATC I T Y  
NATCRIME 
NATDRUG 
NATEDUC 
NATENVIR 
NATFARF: 
NATHEAL 
NATSPAC 
NEWS 
OCC 
PADEG 
PAEDUC 
PAOCC 16 
PAPRES16 
PARTYID 
P I L L  
PREMARSX 
PRESTIGE 
P R E S 6 8  
RACD I N  
RACE 
RACFEW 
RACJOB 
RACMAR 
RACOB J C T  
RACPRES 
RACPUSH 
RACS CHOL 
RACSEG 
RADIOHRS 
REG1 6 
RELIG 
R E S 1 6  
ROBBRY 



SATFIN 
SAT JOB 
SIBS 
SPKATH 
SPKCOM 
SPKSOC 
TEENPILL 
TRUST 
TVHOURS 
UNEMP 
us INTL 
USWAR 
VOTE68 
WKSUB 
WKSUP 
WRKSTAT 
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APPENDIX 4 

TEST-RETEST CORRELATIONS, 1973-74 GSS 

Variable Year r12 =13 23 N 

a SIBS 

CHILDS 73 

Tolerance 73 
(3 s o c i a l i s t  items) 
Tolerance 73 
(3  communist items) 
Tolerance 73 
( a l l  6 items) 
FINRELA 73 

HEALTH 73 

Abortion 73 
(3 strong reasons) 
Abortion 73 
(3  weak reasons) 
Abortion 73 
( a l l  6 reasons) 
COMMUN 73 

SATJOB 73 

ATTEND .73 

INCOME 7 3 .878 .860 .934 176 

AGE 73 .9988 .9987 .9998 19 1 

PARTY I D  '7 3 .888 .842 .880 180 



APPENDIX 4 (Continued) 

- 

Variable Year 5 2  '13 23 N 

HRS 1 

SAT JO B 

HEALTH 

CHLD IDEL 

CHILD S 

INCOM16 

PAEDUC 

PADEG 

RESl6 

AGE 



BIBLIOGRAPHY 

Achen, Chris topher H. 
1975 "Mass P o l i t i c a l  Att i tudes and the Survey Response." American . 

Po l i t i c a l  Science Reveiw, 69 (~ecember ) . 
Andersen, Ronald; Judith Kaspter; Mar t i n  R. Frankel, and Associates. 

1979 ~ o t a i  Survey ~rrbr :  Applications to Improve Health Surveys. 
NORC Series i n  Social  Research. San Francisco: Jossey-Bass. 

Asher, Herbert B. 
1974 "Some Consequences of Measurement Error i n  Survey Data," 

American Journal  of P o l i t i c a l  Science, 45 ( 1. 

1974 "The R e l i a b i l i t y  of the  Po l i t i c a l  Efficacy Items ," Po l i t i c a l  
Methodolom, 1 (Spring).  

Blalock, Hubert M., Jr. 
1970 "A Causal Approach to  Nonrandom Measurement Errors ,  I' American 

Po l i t i c a l  Science Review, 64. 

1970 " ~ s t i m a t i n ~ '  Measurement Error Using Multiple Indicators and 
Several Points i n  Time ,'I American Sociological  Review, 35 
( February) . 

1971 Causal Models i n  the Solcia1 Sciences. Chicago: Aldine. 

Social S t a t i s  t i c s .  New York: 

Bohrnstedt, George W. 
1968 "Observations on the Measurement of Change," i n  Sociolgoical 

Methodology, 1969, ed i t ed  by Edgar F. Borgatta. San Francisco: 
Jos sey-Bas s . 

1969 ' 3 e l i a b i l i t y  and Val id i ty  Assessment i n  At t i tude  Measurement," 
in  At t i tude Measurement, ed i ted  by Gene F. Summers. Chicago : 
Rand McNal l y  . 

Bradburn, Norman M. and Seymour Sudman e t  a l .  
1979 Improving Interview Methods and Questionnaire Design. San 

Francisco: Jossey-Bass. 

Coleman, James S. 
1968 "The Mathematical Study of Change, " i n  Methodology i n  Social 

Research, ed i t ed  by H. M. Blalock, J r .  and A. B. Block. 
New York: McGraw-Hill, pp. 428-478. 

Converse, Fhil ip E. and Gregory B. Markus. 
1979 "Plus ca Change ' . . . : The New CPS Elect ion Study Panel, " 

American P o l i t i c a l  Science Review, 73 (March 1. 



Costner, Herbert L. 
1969 "Theory, Deduction, and Rules of Correspondence , I1  American 

Journal of Sociology-, 75 (September 1. 

Cronbach, Lee J. 
1970 Essent ia ls  of Psychological Testing, 3rd edi t ion.  New York: 

Harper and Row. 

Cronbach, Lee J;; Goldine C. Gleser; Harinder Nanda; and Nageswari 
Rajaratnam. 

1972 Ihe Dependability of Behavioral Measurements: Theory of 
General izabi l i ty  f o r  Scores and Prof i les .  New York: John 
Wiley and Sons. 

Cureton, Edward E. 
1968 "Fsychometrics," in  Internat ional  Encyclopedia of the Social 

Sciences, edi ted by David L. S i l l s .  New York: Macmillan 
and The Free R e s s .  

Curt is ,  Richard F. and Elton F. Jackson. 
1962 "Multiple Indicators  i n  Survey Research," American Journal 

of Sociology, 68 (September) 

Davis , James A. 
1963 "Panel Analysis: Techniques and Concepts i n  the In te rpre ta t ion  

of Repeated Measurements," unpublished paper. Chicago: 
National Oplnion Research Center. 

Dreyer, Edward C. 
1973 "Change and S t a b i l i t y  i n  Party Iden t i f i c a t i ons  , I 1  Journal 

of P o l i t i c s ,  35. 

Erikson, Robert S. 
1978 "Analyzing One Variable-Three Wave Panel Data: A Comparison 

of Two Models," P o l i t i c a l  Methodology, 5, No. 2. 

Ferber, Robert; John Forsythe ; Harold W. Guthrie;  and E. Scott  Maynes. 
1969 "Validations of a National Surrey of Consumer Financial 

Characteristics-Savings Accounts," Review of Economics and 
S t a t i s t i c s ,  51 (November). 

Heise, David R. 
1969 "Separating R e l i a b i l i t y  and S t a b i l i t y  i n  Tes t-Res t Correla- 

t ions," American Sociological  Review, 34 (February). 

1970 "Comment-on 'The Estimation of Measurement Error i n  Panel 
Data, "'-American ~ o c i o l o i i c a l  Review, 35, p .  117. 

Henerson, Marlene E. ; Lynn Lyons Morris ; and Carol Taylor Fitz-Gibbon. 
1978 How to  Measure At t i tudes .  Beverly H i l l s ,  Ca l i f .  : Sage 

Publications.  



Henry, Neil W. 
1973 "Measurement Models for  Continuous and Discrete Variables," 

i n  Structural  Equation Models i n  the Social Sciences. edited 
by A. S. Goldberger and 0. D. Duncan. New York: Seminar Press,  
pp. 51-67. 

Keis le r ,  Charles; Barry E. Col l ins ,  and Norman Mil ler .  
1969 Att i tude Change: A C r i t i c a l  Analysis of Theoretical Approaches. 

New York: John Wiley. 

Kendall, Pa t r i c ia .  
1954 Conflicts  and Mood: Factors Affecting S t ab i l i t y  of Response. 

Glencoe, Ill. : The Free Press. 

Lord, Frederick M. and Melvin R. Novick. 
1968 S t a t i s t i c a l  Theories of Mental Test Scores. Reading, Mass.: 

Addison-Wes ley.  

Maccoby, Eleanor E. 
1956 " P i t t f a l l s  i n  the  Analysis of Panel Data: A Research Note on 

Some Technical Aspects of Voting," American Journal of Soc io lo~y ,  
61, January. 

McCul lough, B. Claire.  
1978 "Effects of Variables Using Panel Data: A Review of Techniques , I '  

Public Opinion Quarterly,  

McPherson, J. Mil ler ;  Susan Welch; and Cal Clark. 
1977 "The S t a b i l i t y  and R e l i a b i l i t y  of P o l i t i c a l  Efficacy: Using 

Path Analysis to  Test Al ternat ive  Models," American Po l i t i c a l  
ScienceReview, 71, C 1. 

Nunnally, Jum C. and William H. Wilson. 
1975 "Validity, R e l i a b i l i t y ,  and Special Problems of Measurement 

i n  Evaluation Research," i n  Handbook of Evaluation Research, 
edi ted by Elmer L. Struening and Marcia Guttentag. Beverly 
H i l l s ,  Cal i f .  : Sage Publications.  

Robinson, John P. ; Robert Athanas iou; and Kendra B. Head. 
1969 Measures of Occupational Att i tudes and Occupational Charac- 

t e r i s t i c s .  Ann Arbor, Mich.: I n s t i t u t e  fo r  Social  Research. 

Robinson, John P.; Je r ro ld  G. Rusk; and Kendra B. Head. 
1968 Measures of P o l i t i c a l  At t i tudes .  Ann Arbor, Mich.: I n s t i t u t e  

fo r  Social  Research. 

Robinson, John P. and Ph i l i p  R. Shaver. 
1973 Measures of Socia l  Psychological At t t idues .  Ann Arbor, Mich.: 

I n s t i t u t e  f o r  Socia l  Research. 

Schnaiberg, Allan, and Michael Amer. 
1972 'Measurement Evaluation Obstacles i n  Sociological  Surveys : . 

A Grounded Reassessment ." Paper presented to  the American 
Sociological  Association,  New Orleans. 



S e l l t i z ,  C l a i r e ;  Lawrence S. Wrightsman; and Stuar t  W. Cook. 
1976 Research Methods i n  Social Relations. New York: Holt, Rinehart 

and Wins ton. 

Smith, Tom W. 
1979 "Can We Have Any Conifence i n  Confidence? Revisited." GSS 

Technical Report No. 11. Chicago: National Opinion Research 
Center. 

Sudman, Seymour and Norman M. Bradburn. 
1974 Response Ef fec t s  i n  Surveys: A Review and Synthesis. NORC Mono- 

graphs i n  Social  Research. Chicago: Aldine. 

Traugott,  Michael W. and John P. Katosh. 
1979 "Assessing Response Val idi ty  i n  National Surveys of Voting 

Behavior." Paper presented to  the  American Association 
f o r  Public Opinion Research, Buck H i l l  F a l l s ,  Pa., June. 

U. S. Bureau of the  Census. 
1964 Accuracy of Data on Population Character is t ics  as  Measured 

by Reinterviews. Series ER60 No. 4. Washington, D.C. : 
Government Pr in t ing  Office. 

1968 The Current Population Survey Rein ten iew Program, January 
1961 through December 1966, Technical Paper No. 19.  
Washington, D.C.: Government Pr in t ing  Office. 

1972 Effects  of Different  Reinterview Techniques on E s t i m t e s  
of Simple Response Variance. Ser ies  ER60, No. 11. 
Washington, D.C.: Government Pr in t ing  Office. 

Webb, Eugene J.; Donald T. Campbell; Richard D. Schwartz; and Lee Secgrest.  
1966 Unobtrusive Measure: Nonreactive Research i n  the Social 

Sciences. Chicago : Rand McNal l y  . 
Werts, Charles E.; Karl G. Joreskog; and Robert L. Linn. 

1971 "Comment on 'The E s t i a t i o n  of Measurement Error i n  Panel ' 

Data ' ," American Sociological  Review, 36, ( ). 

Werts, Charles E. and R0bert.L. Linn. 
1970 "Cautions i n  Applying Various Procedures fo r  Determining 

the  R e l i a b i l i t y  and Val idi ty  of Multiple-Item Scales," American 
Sociological  Review, 35 (August) . 

Wheaton, Blai r ;  Bengt Muthen; Duane F. Alwin; and Gene F. Summers. 
1976 "Assessing R e l i a b i l i t y  and S t a b i l i t y  i n  Panel Models,'' i n  

Sociological  Methodology, 1977, ed i t ed  by David R. Heise. 
San Francisco : Jossey Bass. 

Winnins, Lee M. - - 
1973. Panel Analysis: Latent P robab i l i t y  Models fo r  At t i tude and 

Behavior Processes. San Francisco : Jossey-Bass . 



Wiley, David E.  and James A. Wiley. 
1970 "Estimating Measurement Error Using, Mu1 t ip le  Indicators and 

Several Points . in  Time, " American ~ o c i o l o ~ i c a l  Review, 35 
( February) . 

Wiley, James A. and Mary G. Wiley. "A Note on Correlated Errors in Repeated 
1974' Elusurements," Sociolgoical Methods and Research, 3 (November). 




